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STORM  DRAIN  SYSTEMS  NO.  Z/3/4  AND  ASSOaATED  LOWER  COLD  SPRING  BROOK 


“ '  DITCH  SAMPLE  LOCATIONS 
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BOWERS  BROOK  AND  ASSOCIATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 


LOWER  COLD  SPRING  BROOK  SITE  INVESTIGATION 
FORT  DEVENS,  MA. 


BOWERS  BROOK 
SAMPLE  LOCATION 


CSD-94-16X 

09/22/94 

OFT 


COLD  SPRING  BROOK  SAMPLE  LOCATIONS 


UPSTREAM 


DOWNSTREAM 


NA 


PAL  VOLATILE  ORGANICS 


l,14~Oi<^i<n'oc0iane 

Acetone 

Toluene 

Trichlorofluoromethane 


PAL  PESnODES/PCBS 


DDT 

DDD 

DDE 

Dieldrin 

Endosulfiui  Sulfate 
amma-chlordane 


OTHER 


Total  Organic  Carbon 
Total  Petroleum  Hydrocarbons 


NOTES; 

M  =  Duplicate  high  spike  analysis,  not  within  control  limits. 
C  >=  An^k  was  confirmed. 

R  B  Non-target  compound  analyzed  for  but  not  detected. 

NA>=  Not  analyzed 

klD  =  Not  Detected 

|[g/g  microgtams  per  gram 
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PAL  SEMIVOLATILE  ORGANICS 
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STUDY  AREA  57  MARSH  AND  ASSCQATED  LOWER  COLD  SPRING  BRCX)K 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 
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STUDY  AREA  57  MARSH  AND  ASSOaATED  LOWER  CX)LD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 


STORM  DRAIN  SYSTEM  NO.  6  AND  ASSOQATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 

LOWER  COLD  SPRING  BROOK  SITE  INVESTIGATION 
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STORM  DRAIN  SYSTEM  NO.  6  AND  ASSOQATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 
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STORM  DRAIN  SYSTEM  NO.  7  AND  ASSOOATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 


STORM  DRAIN  SYSTEM  NO.  7  AND  AS^QATED  LOWER  CX3LD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 
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“■  COLD  SPRING  BROOK  SAMPLE  LOCATIONS  1 
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STORM  DRAIN  SYSTEM  NO.  8  AND  ASSOCIATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 


LOWER  COLD  SPRING  BROOK  SITE  INVESTIGATION 
FORT  DEVENS,  MA. 


DITCH  SAMPLE 
LOCATION 


SSD-93-08A 

08/18/93 

. 


PAL  METALS 


fHuminum 

Arsenic 

Barium 

Beiyilium 

Caldum 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 


PAL  SEMTVOLATTLE  ORGANICS 


9h-carbazole 

Acenaphthylene 

Attthr^ne 

«[a]  Anthracene 
[a]  Pyrene 
[b]  Fluoranthene 
Benzo  (gji  j]  Perylene 
Benzo  [k]  Fluoranthene 
Bis  (2-ethylher^i)  Phthalate 
Chrysene 

Di-n— butyl  Phthalate 

Fluoranthene 

Fluorene 

Indeno  [1^-c^]  Pyrene 

Nr^rbth^ene 

Phenanthrene 


PAL  VOLATILE  ORGANICS 


1,1>1  ~  tnchloroethane 

Acetone 

Toluene 

Trichlorofluoromethane 


PAL  PESnaOES/PCBS 


DDT 

DDD 

DDE 

Dieldrin 

Endosul&n  Sulfate 

eamma-chlordane  _ 


OTHER 


Total  Organic  Carbon 

Total  Petroleum  Hydrocarbons  _ 


'iOTES: 

C  =  Analysis  was  confirmed 

Duplicate  high  spike  analysis,  notyrithin  control  limits. 
Non— target  compound  analyzed  for  but  not  detected. 
Not  analyzed 
SD  =  Not  detec^le 
ig/g  >=  microgiams  per  gram 


COLD  SPRING  BROOK  SAMPLE  LOCATIONS 
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< 
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0.4 
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NA 
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0.012  CM 
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0.0234  C 
ND 
ND 

33ND  R 
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STORM  DRAIN  SYSTEM  NO.  9  AND  ASSOCIATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 
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STORM  DRAIN  SYSTEM  NO.  9  AND  ASSOOATED  LOWER  COLD  SPRING  BROOK 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 
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STORM  DRAIN  SYSTEM  NO.  5 
ANALYTICAL  SEDIMENT  SAMPLE  RESULTS 

LOWER  COLD  SPRING  BROOK  SITE  INVESTIGATION 
FORT  DEVENS,  MA. 


DITCH  SAMPLE  LOCATIONS  1 

ANALYTE 

SSD-93-0SA 

08717/93 

OFT 

GRD-94-06X 

09/19/94 

OFT 

GRD-94-07X 

09/19/94 

OFT 

PAL  METALS  6tx/xl 

Aluminum 

30400 

10700 

42200 

Arsenic 

43 

20 

5.35 

Barium 

99 

57 

< 

5.18 

Beryllium 

1.62 

< 

03 

< 

03 

Cadmium 

4J9 

0.931 

< 

0.7 

Calcium 

6960 

591 

1830 

Chromium 

163 

36.9 

< 

4.05 

Cobalt 

28.8 

13.1 

< 

1.42 

Copper 

65.6 

47.3 

63 

Iron 

48700 

16300 

2200 

Lead 

160 

356 

160 

Magnesium 

17500 

4080 

< 

100 

Manganese 

1300 

2410 

43.2 

Mercury 

<  0.05 

0.0961 

< 

0.05 

Nickel 

82 

25.3 

< 

1.71 

Potassium 

5950 

755 

< 

100 

Selenium 

<  0.449 

0.67 

8.64 

Sodium 

270 

448 

5310 

Vanadium 

88.6 

48.8 

< 

3.39 

Zinc 

301 

63.7 

< 

8.03 

1  PAL  SEMI  VOLATILE  OR  GANICS  (n.iJtC\  1 

Acenaphtheoe 

0.21 

< 

2 

< 

0.036 

Aoenaphth>leoe 

3.8 

3 

< 

0.033 

Anthracene 

43 

< 

2 

< 

0.033 

Beru»  [a]  Anthracene 

5.9 

< 

8 

< 

0.17 

Benzo  [a]  Pyrene 

5.8 

< 

10 

< 

0.25 

Benzo  [b]  Fluoranthene 

6.9 

20 

< 

0.21 

Benzo  jgdi  J]  Perylene 

5 

< 

10 

< 

0.25 

Benzo  [k]  Fluoranthene 

62 

10 

< 

0.066 

Chrysene 

7.4 

20 

< 

0.12 

Fluoranthene 

7.3 

30 

< 

0.068 

Fluorene 

0.91 

< 

2 

< 

0.033 

Phenanthrene 

8.4 

10 

< 

0.033 

Pvrene 

12 

30 

0.66 

[other  Qrg/g) _ _ 1 

1  Total  Organic  Carbon 

1  55000 

92600 

428000 

1  Total  Petroleum  Hydrocarbons 

1  3200 

1570 

_ 

3200 

NOTES: 

4g/g  =  micrograms  per  gram 
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LOWER  COLD  SPRING  BROOK  ANALYTICAL  SURFACE  WATER  SAMPLE  RESULTS 
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LOWER  COLD  SPRING  BROOK  ANALYTICAL  SURFACE  WATER  SAMPLE  RESULTS 


1 1  vio  Pa^  6  of  14  12/7/95  2:55  PM 


1.xis  P4jc7ofl4  12^/932;55PM 


1 


00 


g:\t65\us#ecVl»bIe*\fdls\csb\4-l  1  .xls 


LOWER  COLD  SPRING  BROOK  ANALYTICAL  SURFACE  WATER  SAMPLE  RESULTS 
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APPENDIX  F-1  HYDRAULIC  CONDUCTIVITY  TEST  RESULTS 


ABB-ES  performed  rising  head  slug  tests  on  monitoring  wells  installed  during  the  AOC  57  RI 
in  November  1995  and  January  1997.  This  appendix  discusses  the  analytical  procedure  and 
presents  estimated  values  of  hydraulic  conductivity.  The  test  methodology  is  presented  in 
Subsections  4.8.2  of  Volume  I  of  the  Fort  Devens  POP  (ABB-ES,  1995a).  Field  data  from  all 
tests  were  analyzed  to  estimate  hydraulic  conductivity  using  a  derivation  of  the  method  of 
Hvorslev  (1951)^  and  the  method  of  Bouwer  and  Rice  (1976)^. 

The  form  of  the  Hvorslev  equation  that  was  used  relates  the  hydraulic  conductivity,  K,  of  an 
unconfined  aquifer  to  the  well  geometry  and  the  rate  of  head  recovery  by; 


-K  = 


tj  -  t2 


Log(Z  /  R) 
2L 


Parameters  in  this  equation  included;  r  (radius  of  the  well  casing),  R  (radius  of  the  borehole),  L 
(length  of  the  aquifer  tested),  as  well  as  time  (t)  and  water  level  (H)  data  expressed  as 
drawdown.  Log  values  are  log  base  ten.  Test  data  were  also  analyzed  using  AQTESOLV™^, 
an  aquifer  test  analysis  program  by  Geraghty  Miller,  Inc.  AQTESOLV™  utilizes  the  Bouwer 
and  Rice  method  for  estimating  hydraulic  conductivities  in  unconfined  aquifers. 


^Hvorslev,  M.J.,  195 1 .  "Time  Lag  and  Soil  Permeability  in  Groundwater  Observations;"  U.S.  Army 
Corps  of  Engineers,  Waterways  Experiment  Station,  Bulletin  36;  Vicksburg,  Mississippi. 

^Bouwer,  H.  and  R.C.  Rice,  1976.  A  Slug  Test  Method  for  Determining  Hydraulic  Conductivity  of 
Unconfined  Aquifers  with  Completely  or  Partially  Penetrating  Wells,  Water  Resources  Research, 
Vol.  12,  No.  3,  pp  423-428. 

^AQTESOLV,  1991  "ATESOLV,  Aquifer  Test  Solver  Version  1.00;"  Geraghty  and  Miller 
Modeling  Group;  Reston,  VA. 


APPNDF.DOC 


F-1 


9144-03 


APPENDIX  F 


Estimates  of  hydraulic  conductivity  for  the  15  wells/piezometers  tested  at  AOC  57  range 
between  1.22x10’*  cm/sec  and  4.22x10'^  cm/sec  for  the  Bouwer  and  Rice  method  while  the 
Hvorslev  method  yields  values  of  1 .26x10’^  cm/sec  to  4.28x10’^  cm/sec.  Typically  the  Bouwer 
and  Rice  method  provided  hydraulic  conductivity  values  which  were  greater  than  the  values 
obtained  with  the  Hvorslev  equation. 

The  results  of  hydraulic  conductivity  testing  are  summarized  in  Table  F-1.  The  data  for  each 
test  are  also  provided.  The  information  contained  in  this  Appendix  is  organized  as  follows: 

1)  Table  F-1,  Summary  of  In-Situ  Hydraulic  Conductivity  Test  Results;  input 
parameters  used  for  AQTESOLV™  analyses; 

2)  AQTESOLV™  plots  with  computed  hydraulic  conductivity  values; 

3)  A  table  of  calculation  of  hydraulic  conductivities  using  the  Hvorslev  Equation; 
and 

4)  Raw  data  and  plots  of  data  for  Hvorslev  analyses; 

Static  water  levels  in  each  well  were  generally  referenced  to  zero  with  head  stress  being 
expressed  as  a  positive  change. 
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0.06 

0.816 

0.0633 

0.994 

0.0666 

0.732 

0.07 

1.436 

0.0733 

1.558 

0.0766 

1.201 

0.08 

1.914 

0.0833 

2.224 

0.0866 

1.867 

0.09 

2.243  , 

0.0933 

2.506 

0.0966 

2.271 

0.1 

2.158 

0.1033 

2.271 

0.1066 

2.215 

0.11 

2.14 

0.1133 

2.177 

0.1166 

2.158 

0.12 

2.102 

0.1233 

2.102 

0.1266 

2.093 

0.13 

2.064 

0.1333 

2.046 

0.1366 

2.046 

0.14 

2.018 

0.1433 

2.008 

0.1466 

1.999 

0.15 

1.989 

0.1533 

1.98 

0.1566 

1.98 

0.16 

1.961 

0.1633 

1.952 

0.1666 

1.952 

7.50^0  -  0,019  -  H. 
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0.17 

1.942 

0.1733 

1.942 

0.1766 

1.942 

0.18 

1.933 

0.1833 

1.933 

0.1866 

1.924 

0.19 

1.914 

0.1933 

1.914 

0.1966 

1.905 

0.2 

1.905 

0.2033 

1.905 

0.2066 

1.905 

0.21 

1.896 

0.2133 

1.896 

0.2166 

1.886 

0.22 

1.886 

0.2233 

1.886 

0.2266 

1.877 

0.23 

1.877 

0.2333 

1.867 

0.2366 

1.867 

0.24 

1.858 

0.2433 

1.858 

0.2466 

1.858 

0.25 

1.849 

0.2533 

1.849 

0.2566 

1.849 

0.26 

1.839 

0.2633 

1.83 

0.2666 

1.839 

0.27 

1.83 

0.2733 

1.83 

0.2766 

1.82 

0.28 

1.82 

0.2833 

1.811 

0.2866 

1.811 

0.29 

1.811 

0.2933 

1.792 

0.2966 

1.792 

0.3 

1.792 

0.3033 

1.792 

0.3066 

1.783 

0.31 

1.783 

0.3133 

1.773 

0.3166 

1.773 

0.32 

1.773 

0.3233 

1.764 

0.3266 

1.764 

0.33 

1.755 

0.3333 

1.755 

0.35 

1.736 
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0.3666 

1.727 

0.3833 

1.708 

0.4 

1.698 

0.4166 

1.689 

0.4333 

1.68 

0.45 

1.661 

0.4666 

1.651 

0.4833 

1.642 

0.5 

1.633 

0.5166 

1.614 

0.5333 

1.614 

0.55 

1.586 

0.5666 

1.576 

0.5833 

1.558 

0.6 

1.548 

0.6166 

1.529 

0.6333 

1.52 

0.65 

1.501 

0.6666 

1.492 

0.6833 

1.473 

0.7 

1.464 

0.7166 

1.445 

0.7333 

1.426 

0.75 

1.417 

0.7666 

1.407 

0.7833 

1.398 

0.8 

1.379 

0.8166 

1.37 

0.8333 

1.351 

0.85 

1.332 

0.8666 

1.332 

0.8833 

1.314 

0.9 

1.304 

0.9166 

1.295 

0.9333 

1.276 

0.95 

1.267 

0.9666 

1.248 

0.9833 

1.238 

1 

1.229 

1.2 

1.06 

1.4 

0.938 

1.6 

0.844 

1.8 

0.75 

2 

0.675 

2.2 

0.61 

2.4 

0.553 

2.6 

0.497 

2.8 

0.459 

3 

0.413 

3.2 

0.375 

3.4 

0.337 
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3.6  0.309 

3.8  0.29 

4  0.262 

4.2  0.244 

4.4  0.225 

4.6  0.206 

4.8  0.197 

5  0.178 

5.2  0.178 

5.4  0.159 

5.6  0.15 

5.8  0.14 

6  0.131 

6.2  0.131 

6.4  0.131 

6.6  0.122 

6.8  0.112 

7  0.112 

7.2  0.112 

7.4  0.103 

7.6  0.093 

7.8  0.093 
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0  0.028 

0.0033  0.028 

0.0066  0.112 

0.01  0.647 

0.0133  1.107 

0.0166  1.192 

0.02  1.22 

0.0233  0.741 

0.0266  1 .407 

0.03  1.792 

0.0333  1.783 

0.0366  1.961 

0.04  2.355 

0.0433  2.393 

0.0466 _ 2.44  c? TiWA/ff c W/V  =  "  0.62S  ~  2^  -HI  'P'f , 


0.05 

2.365 

0.0533 

2.327 

0.0566 

2.28 

0.06 

2.233 

0.0633 

2.196 

0.0666 

2.158 

0.07 

2.111 

0.0733 

2.083 

0.0766 

2.046 

0.08 

2.008 

0.0833 

1.971 

0.0866 

1.942 

0.09 

1.905 

0.0933 

1.886 

0.0966 

1.858 

0.1 

1.83 

0.1033 

1.83 

0.1066 

1.783 

0.11 

1.764 

0.1133 

1.745 

0.1166 

1.727 

0.12 

1.708 

0.1233 

1.689 

0.1266 

1.67 

‘0.13 

1.661 

0.1333 

1.642 

0.1366 

1.633 

0.14 

1.614 

0.1433 

1.605 

0.1466 

1.595 

0.15 

1.586 

0.1533 

1.576 

0.1566 

1.567 

0.16 

1.558 

0.1633 

1.548 

0.1666 

1.539 
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0.17 

1.53 

0.1733 

1.53 

0.1766 

1.52 

0.18 

1.511 

0.1833 

1.501 

0.1866 

1.501 

0.19 

1.492 

0.1933 

1.492 

0.1966 

1.483 

0.2 

1.483 

0.2033 

1.473 

0.2066 

1.473 

0.21 

1.464 

0.2133 

1.464 

0.2166 

1.464 

0.22 

1.454 

0.2233 

1.445 

0.2266 

1.445 

0.23 

1.445 

0.2333 

1.436 

0.2366 

1.436 

0.24 

1.436 

0.2433 

1.436 

0.2466 

1.426 

0.25 

1.426 

0.2533 

1.426 

0.2566 

1.417 

0.26 

1.417 

0.2633 

1.417 

0.2666 

1.407 

0.27 

1.407 

0.2733 

1.407 

0.2766 

1.407 

0.28 

1.407 

0.2833 

1.398 

0.2866 

1.398 

0.29 

1.398 

0.2933 

1.398 

0.2966 

1.398 

0.3 

1.389 

0.3033 

1.389 

0.3066 

1.389 

0.31 

1.379 

0.3133 

1.379 

0.3166 

1.379 

0.32 

1.379 

0.3233 

1.379 

0.3266 

1.379 

0.33 

1.379 

0.3333 

1.37 

0.35 

1.361 
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0.3666 

1.351 

0.3833 

1.342 

0.4 

1.332 

0.4166 

1.323 

0.4333 

1.323 

0.45 

1.314 

0.4666 

1.304 

0.4833 

1.295 

0.5 

1.285 

0.5166 

1.285 

0.5333 

1.276 

0.55 

1.267 

0.5666 

1.267 

0.5833 

1.257 

0.6 

1.248 

0.6166 

1.239 

0.6333 

1.229 

0.65 

1.229 

0.6666 

1.22 

0.6833 

1.201 

0.7 

1.182 

0.7166 

1.163 

0.7333 

1.135 

0.75 

1.117 

0.7666 

1.098 

0.7833 

1.079 

0.8 

1.06 

0.8166 

1.041 

0.8333 

1.023 

0.85 

1.004 

0.8666 

0.995 

0.8833 

0.976 

0.9 

0.957 

0.9166 

0.938 

0.9333 

0.929 

0.95 

0.91 

0.9666 

0.891 

0.9833 

0.882 

1 

0.863 

1.2 

0.685 

1.4 

0.572 

1.6 

0.478 

1.8 

0.403 

2 

0.347 

2.2 

0.3 

2.4 

0.253 

2.6 

0.225 

2.8 

0.197 

3 

0.169 

3.2 

0.15 

3.4 

0.14 
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o 


Time  (min) 


57M-96-13X  Rising  Head  Test  #2 


0  0.741 

0.0033  1.989 

0.0066  2.609 

0.01  1.896 

0.0133  1.464 

0.0166  2.29 

0.02  2.675 

0.0233  2.524 

0.0266  3.022  o  u  a  TJ. 

0.03  3.078  ==  O.QlS  ^  /O  "tx 


0.0333 

3.003 

0.0366 

2.947 

0.04 

2.9 

0.0433 

2.853 

0.0466 

2.815 

0.05 

2.778 

0.0533 

2.74 

0.0566 

2.693 

0.06 

2.656 

0.0633 

2.628 

0.0666 

2.59 

0.07 

2.562 

0.0733 

2.524 

0.0766 

2.496 

0.08 

2.468 

0.0833 

2.44 

0.0866 

2.412 

0.09 

2.393 

0.0933 

2.374 

0.0966 

2.346 

0.1 

2.327 

0.1033 

2.309 

0.1066 

2.299 

0.11 

2.28 

0.1133 

2.262 

0.1166 

2.252 

0.12 

2.243 

0.1233 

2.224 

0.1266 

2.215 

0.13 

2.205 

0.1333 

2.196 

0.1366 

2.177 

0.14 

2.177 

0.1433 

2.158 

0.1466 

2.158 

0.15 

2.149 

0.1533 

2.14 

0.1566 

2.14 

0.16 

2.13 

0.1633 

2.121 

0.1666 

2.111 
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0.17 

2.111 

0.1733 

2.102 

0.1766 

2.102 

0.18 

2.093 

0.1833 

2.093 

0.1866 

2.083 

0.19 

2.083 

0.1933 

2.074 

0.1966 

2.074 

0.2 

2.064 

0.2033 

2.074 

0.2066 

2.064 

0.21 

2.055 

0.2133 

2.055 

0.2166 

2.046 

0.22 

2.055 

0.2233 

2.046 

0.2266 

2.046 

0.23 

2.046 

0.2333 

2.036 

0.2366 

2.036 

0.24 

2.036 

0.2433 

2.027 

0.2466 

2.027 

0.25 

2.027 

0.2533 

2.027 

0.2566 

2.018 

0.26 

2.018 

0.2633 

2.018 

0.2666 

2.018 

0.27 

2.018 

0.2733 

2.018 

0.2766 

2.008 

0.28 

2.008 

0.2833 

1.999 

0.2866 

2.008 

0.29 

1.999 

0.2933 

1.999 

0.2966 

1.999 

0.3 

1.999 

0.3033 

1.999 

0.3066 

1.989 

0.31 

1.989 

0.3133 

1.989 

0.3166 

1.989 

0.32 

1.989 

0.3233 

1.98 

0.3266 

1.98 

0.33 

1.98 

0.3333 

1.98 

0.35 

1.961 
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0.3666 

1.952 

0.3833 

1.952 

0.4 

1.942 

0.4166 

1.933 

0.4333 

1.924 

0.45 

1.914 

0.4666 

1.905 

0.4833 

1.905 

0.5 

1.896 

0.5166 

1.886 

0.5333 

1.877 

0.55 

1.877 

0.5666 

1.867 

0.5833 

1.858 

0.6 

1.858 

0.6166 

1.849 

0.6333 

1.839 

0.65 

1.839 

0.6666 

1.83 

0.6833 

1.82 

0.7 

1.82 

0.7166 

1.811 

0.7333 

1.792 

0.75 

1.773 

0.7666 

1.755 

0.7833 

1.736 

0.8 

1.717 

0.8166 

1.698 

0.8333 

1.68 

0.85 

1.661 

0.8666 

1.642 

0.8833 

1.623 

0.9 

1.605 

0.9166 

1.586 

0.9333 

1.567 

0.95 

1.558 

0.9666 

1.539 

0.9833 

1.52 

1 

1.511 

1.2 

1.323 

1.4 

1.192 

1.6 

1.088 

1.8 

1.013 

2 

0.947 

2.2 

0.891 

2.4 

0.854 

2.6. 

0.816 

2.8 

0.788 

3 

0.76 

3.2 

0.741 

3.4 

0.722 
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3.6 

0.713 

3.8 

0.703 

4 

0.685 

4.2 

0.685 

4.4 

0.675 

4.6 

0.675 
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APPENDIX  F-2 


HYDRAULIC  GRADIENT  AND  GROUNDWATER  FLOW  VELOCITY 

CALCULATIONS 


Harding  Lawson  Associates 


C:\FDRITABL\57\APPCOVER 


9144-03 


APPENDIX  F-2 


ESTIMATES  OF  GROUNDWATER  FLOW  VELOCITY 


V  = 


n 


NY_ 

V  =  Average  Linear  Velocity 
K  =  Hydraulic  Conductivity 

AREA  2 


L  =  Horizontal  Conductivity 
N  =  Porosity 


Maximum  Estimate 


K  =  2.4  X  10''  ft/min  =  345.6  feet/day 
i  =  0.0127  ft/ft  maximum  mean  (July  23,  1996) 
n  =  0.3 


^  ^  (345.6  ft/day)  (0.0127ft/ft)  _ 

0.3  ^ 


Minimum  Estimate 


K  =  8.3  X  lO"''  ft/min  =1.19  ft/day  (Bouwer  and  Rice  Method  57m.95.08A) 
i  =  0.0095  Minimum  Mean  (Dec.  7,  1995) 
n  =  0.3 


y  ^  (1.19  ft/day)(0.0095  ft/ft) 
0.3 


-  0.038  ft/day 


W0049616APP.F2 


F-2-1 
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Mean 


K  =  3.24  X  10'^  ft/min  =  46.7  ft/day 
i  =  0.01  ft/ft 
n  =  0.3 


^  ^  (46.7)  (O.Olft/ft) 
0.3 


1.56  ft/day 


AREA  3 


Minimum  Estimate 


K  =  1.36  X  10'^  ft/min  =  1.96  ft/day  (as  determined  by  Bouwer  &  Rice  at 
57m.96.10X) 

i  =  0.022  ft/ft  mean  of  Jean.  15  gradients 
n  =  0.3 


V  =  (1-96  ftfday)  (0.022)  ^  ^.14  ft/day 
0.3 


Maximum  Estimate 


K  =  1.1  X  10'^  ft/min  =  15.84  feet/day  (as  determined  by  Bouwer  &  Rich  at 
57m.95.03x) 
i  =  0.022  ft/ft 
n  =  0.3 


^  ^  (15.84  fl/day)  (0.022  fl/ft)  ^  ^  jg  ^ 
0.3 
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F-2-2 
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Mean 

K  =  3.54  X  10'^  ft/min  =  5.1  ft/day 
i  =  0.022  ft/ft 
n  =  0.3 


V  =  (^-1  (0022)  ,  0.37  f./day 

0.3 


W0049616APP.F2 


F-2-3 


9144-03 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC  57  AREA  2 


Oi 


Distance  sepeiating  middle  of  well  screens 
mean  sea  level 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC  57  AREA  2 


Distance  seperating  middle  of  well  screens 
mean  sea  level 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC  57  AREA  2 


Notes;  *  :  Distance  seperating  middle  of  well  screens 

msl  mean  sea  level 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC  57  AREA  2 


Distance  seperating  middle  of  well  screens 
mean  sea  level 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC  57  AREA  2 


HYDRAULIC  GRADIENT  CALCULATIONS 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC  57  AREA  2 


HYDRAULIC  GRADIENT  CALCULATIONS 
AOC57  AREA3 
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WELL  DEVELOPMENT  RECORDS 
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9144-03 


WELL  DEVELOPMENT  RECORD 


Weil/Site  I.D.; 


'  Sins-  / 


Well  Construction  Record  Data: 
Bottom  of  Screen  ■2j^ 

Sediment  Sump/Plug  Lfj// 

Screen  Length  i-JO- 


Protective  Casing  Stick-up  j  ^ 


Water  Levels: 
initial 

End  of  Development 
24  Mrs.  After  Development 

HT  of  Water  Column 


Weather: 


/zA 


Well  Diameter  ^1 


3“ Ftoni  Ground  Surface  ^  From  top  of  Riser  □ 


Checked  by: 


Start  Time: 

1  \c>u 


Hnish  Time: 

IX 


PID  Readings: 

Ambient  Air  O  Ppm 

Well  Mouth  O  ppm 

■ 

I 


S-fA/K- 

HUft 


-Abn 

„  □  <  .63 


Sediment: 

Well  Depth  Before  Development  no.'?/  «■  (from  top 

- - X- -  ofPVC) 

Well  Depth  After  Development 

Sediment  Depth  Removed  O  ft. 

[T^gaL/voL  I  ’For  4"  HSA  installed 
wells 


Equipment: 


-8  Dedicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  Da*  □ _ 

□  Grundfos  Pump  2’ _  4* _ 


Approximate  Recharge  Rate 
Total  Gallons  Removed 


I  gpm 

ST 


Well  Development  Criteria  Met: 
Notes: 


•  Well  water  clear  to  unaided  eye 

•  Sediment  thickness  remaing  in  well 
is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimum 
of  5x  calculated  well  volume  plus 
5x  drilling  fluid  lost 


yes  no 

□ 

^  □ 
^  □ 


yes  no 

End  of  Well  Develooment  Sample  (1  pint)  Collected?^  □ 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum); 
Time  Volume  Total  Gallons  pH  Temp, 

j  1  s> a  /  I  ^  i^4> 

5  “To  x  lx  I 


\^( 


■>  i  3 . 


Conductivity 


Turbidity 

0  W  '?r' 

~U^ 


Pumping  Rate 

I 


Well  Developer’s  Signature 
9312005S  LS 


-ABB  Environmental  Services,  Inc, 


WELL  DEVELOPMENT  RECORD 


Project:  -p. 


CfeAgc 


Well  Installation  Date:  ^  , 


Well/Site  I.D.: 


Well  Development  Date:  '  .■  • 

loi'-fl'T- 


Weather: 


Well  Construction  Record  Data: _ 

Bottom  of  Screen 

Sediment  Sump/Plug  A  ft- 

Screen  Length  |{?  ft^ 


r 

Well  Diameter  I 


3--Rr£iin^Ground  Surface  ^  From  top  of  Riser  □ 


Start  Time: 


Finish  Date: 


Finish  Time: 

Q  S<-> 


Water  Levels: 
Initial 


Fluids  Lost  During  Drilling 


1 

PID  Readings: 

Ambient  Air  — ^  ppm 

Well  Mouth  — .  ppm 

■ 


Initial  f-5^^ 

End  of  Development 

24  Mrs.  After  Development  I  *l  ^  ft. 


Sediment: 


Well  Depth  Before  Development  m  CJ  (from  top 

-o -  of  PVC) 

Well  Depth  After  Development  ci  ft. 


HT  of  Water  Column 


□  1.68* 


Sediment  Depth  Removed 
p  galivol.  'Fo 


'For  4”  HSA  Installed 
wells 


Equipment: 

&  Dedicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  □  2"  □ _ 

□  Grundfos  Pump  2' _  4* _ 

Well  Development  Criteria  Met: 

NntPs-  y  |?t*7V 

J»rit0rV\  - 


Approximate  Recharge  Rate 
Total  Gallons  Removed 


yes 

no 

•  Well  water  clear  to  unaided  eye 

□ 

•  Sediment  thickness  remaing  in  well 

d- 

□ 

is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimum 

JS- 

□ 

of  5x  calculated  well  volume  plus 

5x  drilling  fluid  lost 

End  of  Well  Development  Sample  (1  pint)  Colie 


Water  Parameter  Measurments 


yes  no 

gf  □ 


Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 


Time 

Hr 


Volume  Total  Gallons 


S'js;  i3.r 

GikJ  1 3  ^ 


Conductivihy  Turbidity 


Pumping  Rate 

/ 

V 


1 

13- 

If' 

i, 

^1 

1 1  r 

— 

s 

|3  5r 

Well  Developer's  Signature 
9312005S  L6 


-ABB  Environmental  Services,  Inc, 


WECrDEVECOPIWEWTRECORff" 


Project; 


Client: 

- y  .  --- » - 

Weil  Development  Date:  . 

i<^frhr 

Wei,/Site,.D.: 

03/: 

Weather;  /’  j  /  / 

QfC, 

Project  No. 

VV'C  ?. 


Well  Construction  Record  Data: 
Bottom  of  Screen  i- 


Sediment  Sump/Plug 
Screen  Length 


-  Well  Diameter  *7  ir 

I?'  ^  - 

^ From  Ground  Surface'S!  From  top  of  Riser  □ 

CA-  Jt.  ^ 


Finish  Date: 


Start  Time:  Rnish  Time; 

/yro  /c'iii 


Fluids  Lost  During  Drilling 


Protective  Casing  Stick-up  3  Protective  Casing/Well  Diff.  -••c)  4  ff- 


Ambient  Air  ^  ppm 


Well  Mouth  ^  ppm 


Water  Levels: 

Initial 

End  of  Development 
24  Hrs.  After  Development 


_  iticht  to/fcl  Sediment: 

iio'T-  an  iha 


■ 


' —  ii.ir 


Well  Depth  Before  Development  ft.  (from  top 

pvc) 

Well  Depth  After  Development  I  &  >  y  /  ft. 


HT  of  Water  Column  | 


□  1.68' 


Sediment  Depth  Removed 
/  ^gaL'vol.  'Fo 


'For  4"  HSA  installed 
wells 


•  Well  water  clear  to  unaided  eye 


yes  no 
^  □ 


Equipment:  .  r,  — r~. - 

Approximate  Recharge  Rate  \  /- 

(^Dedicated  Submersible  Pump  /  ^  ° 

□  Surge  Block  Total  Gallons  Removed  ^  O  S^l- 

□  Bailer  □  2'  □ _ 

□  Grundfos  Pump  2” _  4* _  yes  nc 

Well  Development  Criteria  Met:  '  Well  water  clear  to  unaided  eye  ^  □ 

Nnips-  ^  ^  _  .  Sediment  thickness  remaing  in  well  0  □ 

'ecUr  JNV  is  <1.0%  of  screen  length 

r,  ’  Total  water  removed  =  a  minimum  -B  □ 
of  5x  calculated  well  volume  plus 

_  5x  drilling  fluid  lost 

yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  ^  D 


Water  Parameter  Measurments 


Sediment  thickness  remaing  in  well  0  □ 

is  <1 .0%  of  screen  length 


Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 


1 1/0 
Uo>{ 


Volume  Total  Gallons 

1  i 


pH 


o  5;^ 


Temp. 

P.S 

(A,-) 


I  -i)  (s 


a.? 


Conductivity  Turbidity 


<  (  laCa 


av- 


Q  ii<-^ 


37 


Pumping  Rate 

/ 

h 


WELL  DEVELOPMENT  RECORD 


Project;  ^ 

i 

Well  Installation  Date: 

lo 

f  _ / 

. 

Well/Site  I.D.: 


Weather 


Well  Construction  Record  Data: 
Bottom  of  Screen  1-7 

-4^ 

Sediment  Sump/Plug  1^  /  ^ 
Screen  Length  _ 


Protective  Casing  Stick-up 


Water  Levels: 
Initial 


Well  Diameter 


3~From  Ground  Surface  ^  From  top  of  Riser 


Finish  Date: 

V. 


Start  Time:  Finish  Time: 


Fluids  Lost  During  Drilling 


Protective  Casing/Well  Diff.p.  ■'^CJft.  PID  Readings:  Ambient  Air  G  ppm 


I 


Initial  3  Q 

End  of  Development  "3.  ^  /  ft- 

24  Mrs.  After  Development  3.jrft. 


HT  of  Water  Column 


To  ^  y  □  1-68' 


Sediment: 

n — : . "T""  "" — '{ 

Well  Depth  Before  Development  I  J  ft- 1  (from  top 

■7  -  . -  of  PVC) 

Well  Depth  After  Development  l  0(0  ft. 

Sediment  Depth  Removed  I  .oiA 

/CgaD'vol.  *For  4"  HSA  installed 


"For  4"  HSA  installed 
wells 


Equipment: 


□  Grundfos  Pump  2' _  4" _ 

Well  Development  Criteria  Met: 


Cf^^ated  Submersible  Pump 

Approximate  Recharge  Rate 

1  ^  gpm 

□  Surge  Block 

□  Bailer  □  2*  □ 

Total  Gallons  Removed 

^  0  gal. 

yes  no 

End  of  Well  Development  Sample  (*  pint)  Collected?  D 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 


yes 

no 

Well  water  clear  to  unaided  eye 

□ 

Sediment  thickness  remaing  in  well 

& 

□ 

is  <1 .0%  of  screen  length 

Total  water  removed  =  a  minimum 

E- 

□ 

of  5x  calculated  well  volume  plus 
5x  drilling  fluid  lost 


Time 


Volume 

I 


Total  Gallons 

I 


TTU 

T7}T 


Temp, 

a; 
n.r 
t'l  r 
l>-4 

117 


Conductivity 

V  J  X  3 


Turbidity 


Pumping  Rate 

QJ>^ 


1  YL 

u 

9r 

< 

_ 

0 

Well  Developer’s  Signature 
9312005S  L6 


-ABB  Environmental  Services,  Inc. 


WELL  DEVELOPMENT  RECORD 


Project; 


Ff' 


Well/Site  I.D.: 


Well  Construction  Record  Data: _ 

Bottom  of  Screen  \2S,S> 


Well  Installation  Date;  , 

!o/ 


Well  Development  Date;/  ' 


Weather;  ^  />  , 


Sediment  Sump/Plug 
Screen  Length 


■From  Ground  Surface ' 


10  « 


C<r^ 


Well  Diameter  ^  in. 
From  top  of  Riser  □ 


De 

fK 


Start  Date; 


Start  Time: 

t/So 


Ruids  Lost  During  Drilling  —  gal. 


Protective  Casing  Stick-up  ft.  Protective  Casing/Well  Diff. , 


Water  Levels:  p__ _ 

Initial  ft. 

End  of 'Deveiccmsnt  '“i^LJ’^ft. 

24  Hrs.  After  Development  ^  ft. 

HT  of  Water  Column  ft.  ^ 

-  □ - 


Equipment; 

te^edicated  Submersible  Pump 
D  Surge  Block 

□  Bailer  □  2'  □ _ 

□  Grundfos  Pump  2" _  4* _ 

Well  Development  Criteria  Met; 

Nntpg-  I  /  f  tCL^  r  it  i  'iL'y'l^ 


PID  Readings; 

Ambient  Air  (3  Ppm 

Well  Mouth  CJ  ppm 

Sediment: 

Weil  Depth  Before  Development  |  ■  (from  top 

‘  !  -f 

I  J  w  I  I  /  ^  J 

Well  Depth  After  Development  |  ft.! 


Sediment  Deoth  Removed 


*]5fi^alivol.  *For  4"  HSA  installed 

wells 


Approximate  Recharge  Rate  |<r  gpm 

Total  Gallons  Removed  9®^' 


•  Well  water  clear  to  unaided  eye 


Lu-ed 


yes  no 

fr  □ 


•  Sediment  thickness  remaing  in  well  □ 

is  <1 .0%  of  screen  length 

'  Total  water  removed  =  a  minimum  □ 

of  5x  calculated  well  volume  plus  ' 

5x  drilling  fluid  lost 


yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  d 


Water  Parameter  Measurments 


Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 
Time  Volume  Total  Gallons  pH  Temp. 

Uro  I  i  S\43 

5  'lo  ~XJT'  r 


Conductivity 

‘Z3r 


Turbidity  Purnping  Rate 

0^4^  Gf  *1 

r-  —T/ 


■pl4>  G 

Well  Developer’s  Signature 
9312005S  LS 


-ABB  Environmental  Ser'/ices,  Inc. 


WELL  DEVELOPMENT  RECORD 


Well/Site  I.D.: 


Weather: 


Weil  Construction  Record  Data: _ 

Bottom  of  Screen  I  za 

Sediment  Sump/Plug 

Screen  Length  _ [Q  ft. 


Well  Diameter 


I — From  Ground  Surface  12  From  top 

^ ’  Fluids  Lost  During  Drilling 


From  top  of  Riser  0 


: - "T  yr-y, 

S^rt  Data:  ' 

hifjr 

Finish  Date: 

Start  Time: 

Finish  Time: 
/<o/0 

Protective  Casing  Stick-up  "3  /  o  Pfotsctive  Casing/Well  Diff.  I 


P ID  Readings:  Ambient  Air  PPm 


I 


Water  Levels 
Initial 


Initial  /  5-^^jlt. 

End  of  Development  '  S,'}^ft. 

24  Hrs.  After  Development  US  JO  ft. 


HT  of  Water  Column 


Q  1 .63 


Equipment: 

©dedicated  Submersible  Pump 
□  Surge  Block 

G  Bailer  □  2"  □ _ 

O  Gaindfos  Pump  2‘ _  4' _ 

Well  Development  Criteria  Met: 

Nntp.s:  A 


i^Cl 


Sediment: 

Well  Depth  Before  Development 

Well  Depth  After  Development  (>  ^  ft. 

Sediment  Depth  Removed  ^  IS  ft. 

=  gaL'vol.  /^J^^For  4‘  hSA  installed 

- p'^^j^ells 


Approximate  Recharge  Ratel  cpm~ 

■  Total  Gallons  Removed  ^"O  Sa'- 

•  Well  water  clear  to  unaided  eye 

'Cl _  •  Sediment  thickness  remaing  in  well 

is  <1 .0%  of  screen  length 

_  •  Total  water  removed  =  a  minimum 

of  5x  calculated  well  volume  plus 
_  5x  drilling  fluid  lost 


(from  top 
of  =VC) 


yes  no 
□ 

<s-  □ 
□ 


yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  D 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 


Volume 

/ 

X 

3 


Well  Developer's  Signature 
9312005S  LS 


Total  Gallons 

/ 

io 

Jo _ 

JO _ 

JO 


pH 

L  a  I 


Temp. 

\H,1 

7W" 

TUT 

f  ^  w 
jH'r 


Conductivity 

i' 


,J.3r 

jtjt 

•O') 

'  \n 


Turbidity 


Pumpinq  Rate 


\o 

3 

1 

0 

h 

a 

*■7 

-ABB  Environmental  Services,  Inc. 


WELL  DEVELOPMENT  RECORD 


Well  Construction  Record  Data; 
Bottom  of  Screen  i  ,, 


iMl 


Sediment  Sump/Plug 
Screen  Length 


Weil  Development  Date:  •  ‘/  '  / 

I  Of 


Weather:  ("  -  , , 


Well  Diameter  W  in. 

-  From  Ground  Surface  □  From  top  of  Riser  □ 

-  _ 

Ruids  Lost  During  Drilling  gal. 


TSeveloped  by; 

Checked  by: 

Start  Date: 

/fir  /y/4 

Rnish  Date; 

Start  Time: 

Rnish  Time: 

Protective  Casing  Stick-up  ^  j  ft.  Protective  Casing/Weil  Diff. 


Water  Levels: 
Initial 


initial  I  ^4^.7 

hrp — ^ - : 

End  of  Development  i  i 
24  Hrs.  After  Development 


PID  Readings: 

j  Ambient  Air  (7>  Ppm 

1  Weil  Mouth  0  ppm 

I 


HT  of  Water  Column  jd  ft  ^  ^ 

-  □ - 


Sediment: 

Well  Depth  Before  Development  V  }  ft.  (from  top 

v~-  °'pvc) 

Well  Depth  After  Development  P'  TrS  f  ft. 

Sediment  Depth  Removed  ^  '■  IJ  ft.  I 

1/^,  galVvol.  I  "For  4’  HSA  installed 
wells 


Equipment; 


S^edicated  Submersible  Pump 
U  Surge  Block 


□  Surge  Block 

□  Sailer  □  2"  □ _ 

D  Grundfos  Pump  2' _  4' _ 

Well  Development  Criteria  Met: 

Notes;  SC/citPOltV  Jj 


Total  Gallons  Removed 


\<.r 

gpm 

to 

gal. 

■  Weil  water  clear  to  unaided  eye 


yes  no 

fe  □ 


•  Sediment  thickness  remaing  in  well  ^  □ 

is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimum  □ 

of  5x  calculated  well  volume  plus 

5x  drilling  fluid  lost 


yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  ^  Cl 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 
Time  Volume  Total  Gallons  pH  ^lemp. 

I'ii)  i  I 

^  S —  /r  TTT"  1I>" 


•r  3  2  0  i.5o  ah 

4  Vi'  I’-v 


_ 

^  ?0  Q  7',^  i 


Conductivity  Turbidity  Pumping  Rate 


Ji  > 


.  Id  h 


.{C'i 


o 


h 


Well  Developer's  Signature 
9312005S  L5 


-ABB  Environmental  Services,  Inc. 


WELL  DEVELOPMENT  RECORD 


Project:  ” 


Well  Installation  Date:  , 

W^/‘^sr 


Well  Development  Date,  f 


(qo'^ 


Weather: 


Well  Construction  Record  Date: _  Well  Diameter  I  ir 

Bottom  of  Screen  ft.  ' - 

- Ltl - ^]— From  Ground  Surface  From  top  of  Riser  □ 

Sediment  Sump/'Plug 


Start  Time: 

'I'ir 


Rnish  Tima: 


Screen  Length  | _ 


Protective  Casing  Stick-up 


Water  Levels: 
Initial 


Ruids  Lost  During  Drilling 


ProtecSve  Casing/Well  Diff.  7  ^ 


gal. 


PID  Readings: 


I 


Initial  ft. 

End  of  Development 

24  Mrs.  After  Development  T.'?/  ft. 


HT  of  Water  Column 


□  1.68' 


Sediment: 

Well  Depth  Before  Development  «■  (from  top 

- - — -  of  PVC) 

Well  Depth  After  Development  ft. 

Sediment  Depth  Removed  I  ^JO 

IjCsgalivol.  I  ’For  4’  HSA  installed 
wells 


Equipment: 

predicated  Submersible  Pump 

C  Surge  Block 
□  Bailer  Da*  □ 

Approximate  Recharge  Rate  j  j—  gppj, 

Total  Gallons  Removed  ^  0  S^'- 

□  Grundfos  Pump  2‘ _  4" _ 

yes 

no  1 

Well  Development  Criteria  Met: 

•  Well  water  clear  to  unaided  eye 

A 

□ 

Notes:  . 

•  Sediment  thickness  remainq  in  well 

□ 

is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimum 

p 

□ 

of  5x  calculated  well  volume  plus 

5x  drilling  fluid  lost 

yes 

no 

End  of  Well  Development  Sample  (1  pint)  Collected?  IB' 

□ 

Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 


Tima 

I'iV 


Volume 

\ 

k. 


3 


H 


S 


Total  Gallons 

/ 


pH 

T7^ 


Temp. 

g.-t 

O.'J 


U.'7 


Conductivity 

.14/ 


Turbidity 

C></V 


Pumping  Rate 


r 


<;.r 


Well  Developer's  Signature 
9312005S  L6 


-ABB  tnvironmental  Services,  Inc. 


WELL  DEVELOPMENT  RECORD 


Project:  j. 


Weil  Installation  Date: 

to/h 


Project  No. 

jc^/yY*-2_ 


Client: 


Well  Deveiopment/Date;  ^ 

_ io(i'ih\~ 


Deveioped  by: 


Checked  by: 


Well/Site  i.D.: 


Weather 


Start  D^:  Rnish  Date: 


Well  Construction  Record  Data: 
Bottom  of  Screen 


Sediment  Sump/'Plug 
Screen  Lenoth 


|> 


f^//( 


K?  ft 


Well  Diameter  j  ^  in. 

>  From  Ground  Surface  From  top  of  Riser  □ 


3t^  lima: 


Rnish  Time: 

/2^ 


Ruids  Lost  During  Drilling 


gal. 


Protective  Casing  Stick-up 

Bwaa 

Protective  Casing/Well  DIff. 

PID  Readings: 

Ambient  Air  — "  ppm 

Well  Mouth  ■■  "  ppm 

Water  Levels: 

Initial 

End  of  Development 
24.Hrs.  After  Development 

HT  of  Water  Column 


Z.n^- 


lisi  ft. 


Sediment: 

Weil  Depth  Before  Development 
Well  Depth  After  Development 
Sediment  Depth  Removed 


l3.Tr«- 


iH  3^  ft. 


o.fr 


ft. 


(from  top 
of  PVC) 


I 


ft. 


Q  1 .68 


/^aL'vol. 


'For  4*  HSA  Installed 
wells 


Equipment: 


i^Oedicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  □  2'  □ _ 


Approximate  Recharge  Rate 
Total  Gallons  Removed 


% 


gpm 


gal. 


4- 


G  Grundfos  Pump  2’_ 
Well  Development  Criteria  Met: 


Notes: 

I 

r 


Ol  tf} 


yes  no 

End  of  Well  Development  Sarhple  (1  pint)  Collected?  D  □ 


•  Well  water  clear  to  unaided  eye 

•  Sediment  thickness  remaing  in  well 
is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimum 
of  5x  calculated  well  volume  plus 
5x  drilling  fluid  lost 


yes  no 

P--.° 

□  □ 

□  □ 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 

Time  Volume  Total  Gallons  pH  Temp. 

^'iD  1  1 

Conductivity 

.  (Oc^ 

Turbidity 

Oy?r 

Pumping  Rate 
/  C-frT) 

‘isr 

~T“ 

\(c 

Jqo 

ISl? 

- - 

10)6 

— 7 — 

T~TS' 

■RTS 

— 

iOS) 

*-/ 

ii7Z_ 

,r5'9v 

' — • 

3  ^ 

4^ 

//>  S 

\\(o 

K.  / 

*o§3 

O 

— 

SV’.Vr/krvv<  Sv^  Upv  Ta  VjtfF  '  ^  ^ 


Well  Developer's  Signature 


'Vv< 


if  "^-n/ 


9312005S  LS 


■ABB  Environmental  Services,  Inc.' 


WELL  DEVELOPMENT  RECORD 


Project: 


Client; 


Well/Site  I.D.: 


5’7  'O^S 


Weil  Installation  Date; 


Weil  Oeveiopment^Oaie; 


to/c/9^ 


,j  Ceveicped  by; 

Jh. 


Weather: 


7ur\/\^  ~7<J 


Well  Construction  Record 
Bottom  of  Screen 

Sediment  Sump/Plug 


Screen  Length 


7  1/^ 


Well  Diameter 

S^cund  Surface-^^ 

Ruids  Lost  During  Drilling 


in. 


From  top  of  Riser  □ 


Project  No. 

Oq  1^1 


Start  Data: 

• - a 

Rnish  Date: 

Start  Time: 

j3St 

Rnish  Time: 

'^hecxed  by; 


gal. 


Protective  Casing  Stick-up 

0?.  §rft- 

Protective  Casing/Weil  Diff. 

PID  Readings: 

Ambient  Air  ppm 

7'“5 

Weil  Mouth  ppm 

Water  Levels: 

Initial 

End  of  Development 
24  Mrs.  After  Development 

HT  of  Water  Column 


‘Yoo 


l.f. 


ft. 


Sediment: 

Well  Depth  Before  Development 
Well  Depth  After  Development 
Sediment  Depth  Removed 


ft. 


0  '/fft. 


(from  top 
of  PVC) 


ft. 


Q  1.68 


M^ab'vol. 


'For  4'  HSA  installed 
wells 


Equipment: 


kT Dedicated  Submersible  Fui 
G  Surge  Block 
G  Bailer  Cl2‘  □ _ 


Approximate  Recharge  Rate 
Total  Gallons  Removed 


I 


gpm 


gal. 


A 

tohkr^ 

/ 

L. 


G  Grundfos  Pump  2", 
Well  Development  Criteria  Met; 


4* 


•  Well  water  clear  to  unaided  eye 
Note.?-  .  Sediment  thickness  remaing  in  well 

0'\  to/ nk  I ' _ 


yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  £3 


Total  water  removed  =  a  minimum 
of  3x  calculated  well  volume  plus 
5x  driilino  fluid  lost 


yes  no 

0-  □ 

ca  G 

tr  G 


Water  Parameter  Measurments 
Record  at  Tie  start,  twice  during  and  at  the  end  of  development  (minimum): 


Time 


Volume 


Total  Gallons 


pH 

i,n 


Temp.  ■ 


Conductivity 


Turbidity 

Ol/'f'' 


Pumping  Rate 

iS  Ur>^ 


2 

0  *  SV 

III 

r  ^  3  fc 

U 

3 

•  -W~ 

TTtZT 

II  I 

~77rT 

n 

— 

7rr 

H 

13] 

Y'jy  ■ 

?  r  r 

a 

.■V— - - 

V 

— 1 — 

■  Tfc 

J/6V 

1  3 

1  ^  j/ 

-V  Ki 

6> 

Well  Developer's  Signature 


ABB  Environmental  Services,  Inc. 


I 

f 


9312005S  L6 


WELL  DEVELOPMENT  RECORD 


Project: 


Ft 


Weil/Site  i.D.: 


Well  Construction  Record  Data: _ 

Bottom  of  Screen  - 

Sediment  Sump/Plug  ^  ft- 

Screen  Length  /  ^  ft. 


Weil  installation  Date: 


Project  No. 

^  t  4^  Ct 


Cfr 


Weather: 

cLTtr^O'^sr 


Finis!)  Date: 


,  I  i  Start  Tirne:  Finish  Time: 

Diameter  >n.  ^.7//)  ,.7^,. 


Protective  Casing  Stick-up  ^ .  'T, 


Water  Levels:  - 

Initial 

End  of  Development  y  y  /_5  ft- 
24  Hrs.  After  Development  -  -  —  ft. 


4  From  Ground  Surface  3  ^  From  top  of  Riser  □ 


Ruids  Lost  During  Drilling  q,  gal. 


/■7JC 


Protective  Casing/Well  Diff.  O  Cti  ft 

PID  Readings: 

Ambient  Ai^q^  ppm 

i 

1 

Well  Mouth  ^  ppm 

■ 

I 


Sediment: 

Well  Depth  Before  Development  ”  ft- 1  (from  top 

— - 1  of  PVC) 

.  Well  Depth  After  Development  .  /C^ft. 


Sediment  Depth  Removed 


iTJJ’  ft. 


HT  of  Water  Column  '7  ft.  I  ^  ^ 
- 


Equipment:  . 

Si  Dedicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  Da"  □ _ 

□  Grundfos  Pump  2" _  4* _ 

Well  Development  Criteria  Met: 


galivol.  7  'For  4'  HSA  installed 

- ^ -  wells 


Approximate  Recharge  Rate 
Total  Gallons  Removed 


/.  '76^ 

gpm 

gal. 

yes  no 

•  Well  water  clear  to  unaided  eye  D 

•  Sediment  thickness  remaing  in  well  □ 

is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimum — ^ 
of  5x  calculated  well  volume  plus 

5x  drilling  fluid  lost 


ye^  '  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  21  □ 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 
Time  Volume  Total  Gallons  phi  lemp 

[‘710  ^ccd.  IqcxX  )  3  w 

;  n  ^  Qr]  T.-?! 

r7  ^ or :Ji  orJ  T.q?.  > 

!  -1  :;c^  j 

/■7.?-5  •■’qcd 


^ccd. 


^OrJ. 


\4o'\X 

:-5(  OrJ;  T.qT. 


5'M-l. 


Temp. 

Conductivity 

Turbidit 

Pumping  Rate 

)  3  q 

m 

GpC 

U'3a 

/.^ 

u'.S 

q2. 

b 

bv? 

/. 

t  :2.'q 

MI 

e> 

Wi 

/.S' 

W 

G 

jjci 

/sr- 

r 

^2_ 

\3i'l_ 

/. 

Well  Developer’s  Signature  • 
9312005SLS 


WELL  DEVELOPMENT  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 

- ABB  Environmental  Services,  Inc. — 


WELL  DEVELOPMENT  RECORD 


Project: 

FT  'D6V£US 

Well  installation  Date: 

ce/3c/^(r 

Project  No. 

Client: 

Well  Development  Date: 

HBHigga 

Well/Site  I.D.;  ^  . 

57.H  -7i:-  lOX 

Weather:  . 

Oa-bY 

Start  Date: 

ryp  hi  /r7c- 

Rnish  Date: 

Well  Construction  RecordPa^ _  Well  Diameter  ^  in. 

Bottom  of  Screen  i  rz.,  ft.  - nH 

Start  Time: 
C9CC 

EI2|3|1||1!Q||| 

Sediment  Sump/Plug 
Screen  Length 


1 3  ft.! 


iD 


ft. 


Ruids  Lost  During  Drilling 


O  gal. 


Protective  Casing  Stick-up 

o3  c?/  ft- 

Protective  Casing/Well  Diff. 

0^:2-  ft- 

PID  Readings: 

Ambient  Air^^^ppm 

Well  Mouth/  ^  ppm 

Water  Levels: 
Initial 


End  of  Development 
24  Hrs.  After  Development 


7  5j«- 


ft. 


Sediment: 

Well  Depth  Before  Development 
-  Well  Depth  After  Development 
Sediment  Depth  Removed 


(from  top 
of  PVC) 


a 


ft. 


HT  of  Water  Column  1  I 


□  1.63* 


gal  7vol.  7 


’For  4'  HSA  installed 
wells 


Equipment: 


3^edicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  □2*  □ _ 


Approximate  Recharge  Rate 

6'.  / 

gpm 

Total  Gallons  Removed 

.3'5 

gal. 

□  Grundfos  Pump  2' _  4’ _ 

Well  Development  Criteria  Met: 


’  Well  water  clear  to  unaided  eye 


yes 

□ 


Notes:, 


gCiSct:  ■^rC-CsJ'. 


*  Sediment  thickness  remaing  in  well 
is  <1 .0%  of  screen  length 


>  Total  water  removed  =  a  minimum 
of  5x  calculated  well  volume  plus 
5x  drilling  fluid  lost 


□ 

(gP  ° 


End  of  Well  Development  Sample  (1  pint)  Collected? 


yes ^no 

?  0^  □ 


Water  Parameter  Measurments 


Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 

Time  Volume  Total  Gallons  pfti  Temp. 

r.q-ro  7  Ara  7  /a.7 

Conductivity 

6i6 

1  j5 

Turbidity;  E  Pumping  Rat 

iCi- 

‘7 

■  A  c  f  J, 

-T  L-  3 

f 

j'ijy  '\3>  4- 

i '  a  Cj 

7  CrJ 

li 

/  ^,  0 

u9 

Ur 

l  Ti  S 

n-'-.l:  j 

•:p.  irA 

.  -r  5'‘-v 

> _ 

3J 

jr7 7 

1345" 

1  rhrA 

■z5 

■rm 

J 

J 

r‘  - — - 

Well  Developer's  Signature - ^ — f - 


9312005S  L6 


WELL  DEVELOPMENT  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 

- ABB  Environmental  Services,  Inc.— 


WELL  DEVELOPMENT  RECORD 


Projec^. 

vr  ~Lieveu-^ 


Client: 

USr^Ce 


Well/Sile  I.D.: 

5'7  ^  i  ^ 


Well  Construction  Record  Data: 
Bottom  of  Screen  /  jT 


Screen  Length 


ft. 

/■J- 

ft. 

/O 

ft. 

Well  Installation  Date:  ^  . 


Well  Development  Date: 
C^/  Vi  /<(C^ 


Weather; 


Well  Diameter  in. 

From  Ground  Surface  0^  From  top  of  Riser  □ 

Fluids  Lost  During  Drilling  gal. 


Project  No. 


Checked  by: 


Start  Time: 
!  f  UD 


Rnish  Time: 


Protective  Casing  stick-up  ^.*-/i^ft.  Protective  Casing/Well  Diff.  q. 'S'4  ft-  PID  Readings: 


Weil  Mouth  5  ppm 


g 


Water  Levels: 

Initial 

End  of  Development 
24  Mrs.  After  Develooment 


Sediment: 


3 

<?-r3  ft. 

i  — -  ft. 


HT  of  Water  Column  )  C  *  f 


Equipment: 


□  i.ss' 


Well  Depth  Before  Development  ft.  (from  top 

Well  Depth  After  Development  j  U-  "Sri  ft. 

Sediment  Depth  Removed  ^  ft. 

=  galivol.  I  C>  ’For  4’  HSA  installed 

-  wells 


STOedicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  □  2'  □ _ 

□  Grundfos  Pump  2" _  4" _ 

Well  Development  Criteria  Met: 

Mnt»c-  •pt^v  6 


Approximate  Recharge  Rate  q  j  ;-y 
Total  Gallons  Removed  9®*- 


>  Well  water  clear  to  unaided  eye 

•  Sediment  thickness  remaing  in  well 
is  <1 .0%  of  screen  length 


yes  no 
□ 

BT  □ 


•  Total  water  removed  =  a  minimuprr^Ti  □  □ 

of  5x  calculated  well  volume  pliK  yj/ 

5x  drilling  fluid  lost  ^ ^ 


yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  □ 


9312005S  L6 


WELL  DEVELOPMENT  RECORD 


Project: 


Client:  _ 

^  Cu: 


Well/Site  I.D.: 

S^nn  -^'ce-  12.x 


Bottom  of  Screen 


Well  Installation  Date: 

/4  ^ 


Weil  Development  Date: 

C^l  (  I  Kc. 


Weather: 

C<JE'>2.C.»=‘Sr 


Screen  Length 


ft. 

/a 

ft. 

ft. 

Well  Diameter  in. 


3— nrom  Ground  Surface  From  top  of  Riser  □ 

Fluids  Lost  During  Drilling  ^  gal. 


Finish  Date: 


Start  Time:  Rnish  Time: 

I  /  ip  ^  I 


Protective  Casing  Stick-up  ^  ft.  Protective  Casing/Well  Diff.j,^;.^^  ft 


Water  Levels:  _ _  Sediment: 


PID  Readings: 

Ambient  Air^.  ^  ppm 

Well  Mouthr^  S  Ppm 

■ 

I 


Water  Levels: 

Initial 

End  of  Development 
24  Mrs.  After  Development 


■  I  L  ft- 

-  ft. 


Well  Depth  Before  Development  j-J  |  ^  ft.  (from  top 

— ^ —  of  PVC) 
Well  Depth  After  Development  |  ^ ( 3  ft- 


Sediment  Depth  Removed 


0  ft. 


HT  of  Water  Column  2]  .'"/fe-  ft- 


Equipment: 

Q^edicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  □  2*  □ _ 

□  Grundfos  Pump  2" _  4" _ 

Well  Development  Criteria  Met: 

Notes: _ _ _ 


=  galjvol.  ^  ’For  4'  HSA  installed 

-  wells 


Approximate  Recharge  Rate  ^  gpm 

Total  Gallons  Removed  ^  gal. 


>  Well  water  clear  to  unaided  eye 


yes  no 

□  0^ 


•  Sediment  thickness  remaing  in  well  D 

is  <1 .0%  of  screen  length 

•  Total  water  removed  =  a  minimurrtrjo^  □  □ 

of  5x  calculated  well  volume  plus 

5x  drilling  fluid  lost 


yes  no 

End  of  Well  Development  Sample  (1  pint)  Collected?  w  □ 


Water  Parameter  Measurments 

Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 
Time  Volume  Total  Gallons  pH  Temp. 

^  ^  ac J-  i  J2  ^ 

j  ^  ccl.  i  P'-cjcJ.  "Z  '1 .1  S  ( 

( 5^-  ^  dA  -^'7  cyJi.  C  ]l.'^ 

'~t  CiCJi  J 

//'MC  “T ^  ^ 


^  acJi 


^  CCJ.  i  P';  ccj.  7:-  '1  .1 

Q  dA  -^7  cjcJi.  _£JJS 

'~t  CicJi  ^  CkCJ* 

i  ocj  jpLJ-II 


/nj- 


rj 

r*' 

Turbidit 

'S 

TO 

hi 

L^f 

5"/  i- 

nO 

£csr 

Pumping  Rate 


Well  Developer's  Signature'- 


WELL  DEVELOPMENT  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 

- ABB  Environmental  Services,  Inc.- 


If 

3 


9312005S  LS 


WELL  DEVELOPMENT  RECORD 


Project: 


Well/Site  I.D.: 

I3X 


Well  Construction  Record  Data: _ 

Bottom  of  Screen  i  ft. 


Screen  Length 


i  ^ 

ft. 

ft. 

its 

JL 

Well  installation  Date: 

Li 


Well  Development  Date: 


Weather: 


Well  Diameter 


Project  No. 


Checked  by: 


Start  Time:  RnishTime: 


^^From  Ground  Surface  S""^  From  top  of  Riser  □ 

j 

Fluids  Lost  During  Drilling 


C?MS 


PID  Readings: 

Ambient  Air^^  ppm 

Well  Mouth  ^  0  ppm 

Water  Levels:  _ 

Initial  .  j(  ft. 

End  of  Development  ^  ft. 

24  Mrs.  After  Development  —  —  ft. 

HT  of  Water  Column  Q  ^  ft.  y  D  ^  -S® 
1-^ - 1 


Equipment: 

B^edicated  Submersible  Pump 

□  Surge  Block 

□  Bailer  □  2*  □ _ 

□  Grundfos  Pump  2" _  4" _ 

Well  Development  Criteria  Met: 

Mntce-  iZLjsKl, _ 


Sediment: 

Well  Depth  Before  Development  j  ■ /  ^j'lt.  j  (from  top 

of  FVC) 

-  Well  Depth  After  Development  /  y .  J,  ft. 


Sediment  Depth  Removed 


Ob  Vi. 


galVvol.  Lf  'Por  4"  HSA  installed 
-  wells  - 


Approximate  Recharge  Rate  ^  gpm 


Total  Gallons  Removed 


yes  no 

»  Well  water  clear  to  unaided  eye  □ 

*  Sediment  thickness  remaing  in  well  ET^  □ 
is  <1 .0%  of  screen  length 

•  T otal  water  removed  =  a  minimutT(\\)A  j)  □  □ 

of  5x  calculated  well  volume  plus 

5x  drilling  fluid  lost 


End  of  Well  Development  Sample  (1  pint)  Collected? 


Water  Parameter  Measunments 


yes  no 


Record  at  the  start,  twice  during  and  at  the  end  of  development  (minimum): 
Time  Volume  Total  Gallons  pH  Temp. 

CS‘4-5  9  ccj  a  .7  0^^  . 

eqrr.  Q'^nr.  >J  /fer?  r'  6  /  y  /9IJ 

09/9  ^'7c^aj  or±l _ 

CfiiO  9'^!  sc  099  A9.0  .... 

rQ 45  Q  c/aS  HOncd  ^ 


Conductivity  Turbidity  .S  Pumping  Rate 

970)  Stci _ 

7/  ±2^2.33 _ 

Cj.y  >\C£C  _ • 

09  99  P5-7 _ 

U9'  _ 


Well  Developer's  Signature  • 
9312005S  LS 


WELL  DEVELOPMENT  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 

- ABB  Environmental  Services,  Inc.- 


APPENDIX  H 


FIELD  SAMPLE  DATA  RECORDS  (GROUNDWATER  AND  1998  SOILS) 


arding  Lawson  Associates 


C;\FDRITABL\57\APPCOVER 


9144-03 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


JECT  USAEC-FT.  DEVENS 

SITE  ID 


WATER  LEVEL  /  WELL  DATA 


WEATHER 


FIELD 

SAMPLE 

NUMBER 


MEASURED  FROM 


FILE  TYPE  CGW 

_ 

>d5l?l0l)  IMlI 


PIP  HEADSPACE  READINGS 


SITE  TYPE 


LOCATION  START 
ACTIVITY  - 1 


JOB 

NUMBER 


9144-02 


STUDY  AREA 
CAOC) 


WELL  DEPTH 

WATER  DEPTH 

HEIGHT  OF  r 
WATER  COLUMN 


ZZ3I 


v^TOP  OF  WELL  ^/iVe/^EATHING  ppm 


TOP  OF  CASING 


-  WELL 

FT  DIAMETER  = 


X  1.68  gal/ft  (4"  well)  = 
X _  gal/ft  (  well) 


[.WIOTECTIVE 
;leASlNG  STICK-UP 
FROM  GROUND 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

^  POTECTIVE  r- 

r  CASINGE/WELL 

-I  DIFFERENCE  L 


YES  NO 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 

SPECIFIC  CONDUCTIVITY,  utnho/cm 
TURBIDITY'  ntu 
REDOX  (AT  COMPLETION  OF  PURGING)_ 


SAMPLE  OBSERVATION 


CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


MPLE  PARAMETERS  C 

svocs 

PEST./PC8S 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 

ELECTRIC  CONDUCTIVITY  PROBE 

FLOAT  ACTIVATED 

OTHER  _ 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH<2 
HN03  pH<2 
4C 

H2S04  pH <2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly^ 
_1-  II 

2- il 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  #  !  67 


PURGING  SAMPLING 


DEDICATED  SU8MIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER 


IF  HS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (S021),  SE  (SD21),  TL  (SD09),  SB  (8028),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TTIO),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATURE 


AB8  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE  CGU 


PROJECT  USAEC-FT.  DEVENS 


WATER  LEVEL  /  WELL  DATA 


WEATHER 


SITE  TYPE 


LOCATION  START 
ACTIVITY  - 


JOB 

NUMBER 


FIELD 

SAMPLE 

NUMBER 


DATE  10 


STUDY  AREA 
(AOC) 


WELL  DEPTH 

2S  FT 

WATER  DEPTH 

MEASURED  FROM 
^  TOP  OF  WELL 
TOP  OF  CASING 


HEIGHT  OF 
WATER  COLUMN 


- 1  WELL 

FT  DIAMETER 


IG 

r 


PIP  HEADSPACE  READINGS 

BREATHING  w.  D  PP^I 
ZONE 


X  1.68  gal/ft  (4"  well) 
X _  gal/ft  (  well) 


-  6k 


^^TECTIVE 
CASING  STICK-UP 
FROM  GROUND 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

POTECTIVE  p 

r  CAS  INGE/WELL 

-J  DIFFERENCE  >- 


YES  NO 


PURGE  DATA 

VOLUME  # 

yTiAiL 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 

SPECIFIC  CONDUCTIVITY,  umho/cm  j  ^2, 
TURBIDITY'  ntu 


REDOX  (AT  COMPLETION  OF  PURGING).-.j^\y' 


SAMPLE/)BSERVATION 


>^EAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


SAMPLE  PARAMETERS  C 
SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


COLLECTED  METHOD  # 
15^  UM18 


SAMPLING  EQUIPMENT 


WATE^ LEVEL  EQUIPMENT  USED: 
y  ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


FRACTION  CODE 
MS 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH <2 
HN03  pH <2 
4C 

H2S04  pH<2 
H2S04  pH<2 


SAMPLING 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
— ffc  Paly  ■ 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  M  442 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ _ 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SSIO),  AS  (SD21),  SE  {SD21),  TL  (SD09),  SB  (SD28),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATURE 


ABB  ENVIRONMEMTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE  CGU  SITE  TYPE  WELL  JOB  9144-02 
-  - — —  NUMBER  - — - 


^OJECT  USAEC-FT.  DEVENS 

SITE  ID 

WATER  LEVEL  /  WELL  DATA 
WELL  DEPTH  FT 

WATER  DEPTH  In  "m 


WEATHER 


LOCATION  START  /' 
ACTIVITY  - ; 


FIELD 

SAMPLE 

NUMBER 


MEA^RED  FROM 
^  TOP  OF  WELL 
TOP  OF  CASING 


DATE 


STUDY  AREA 
(AOC) 


PIP  HEADSPACE  READINGS 

BREATHING  j  f)  f)  ppmj 
ZONE 


HEIGHT  OF  - 

WATER  COLUMN  FT 

1.63  gal/ft  (4“  well)  = 
Ux _  gal/ft  (  well) 


— 1  WELL  ll 

FT  DIAMETER  =  7 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

^  POTECTIVE  p 

r  CASINGE/WELL 

-J  OLFFERENCE  >- 


YES  NO 


PURGE  DATA  VOLUME  # 

ifiH 

[7 - 

1  n<5S7 

SAMPLE  OBSERVATION 

GALLONS 

d 

V  7  'J. 

*■  1  *  ' 
loi~  Ip 

77-10 

\ 

V'CLEAR 

TEMPERATURE,  deg.  C 

11^ 

tZ-.Z 

17-0 

\ 

TURBID 

pH  uni ts 

L-CC? 

(r-0\ 

k-O! 

5--^/ 

COLORED 

SPECIFIC  CONDUCTIVITY,  umho/cm 

DA<Z 

.  A.)LC 

cjsr. 

- -  r  •  i 

.  o.  f?r) 

1 

7  ODOR 

TURBIDITY'  ntu 

4 

1 

2 

V 

OTHER 

REDOX  (AT  COMPLETION  OF  PURGING) 

/ 

dl  <soh 

\cLpy\ _ ^ _ 

|AMPLE  PARAMETERS  C 

svocs 

PEST./PCBS 

VOC 

INORGAN I CS-UN FILTERED 

I  MORGAN  ICS- FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH <2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH<2 


VOLUME 
2-  IL  AG 
2-  IL  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  IL  Poly 
1-  IL  Poly 

1-  IL  Poly 

2-  IL  AG 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 
^'^ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SU8MIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  •  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (SD28),  PS  (S020),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 

ms— '-Hvl 


i(As  j^Cod 


AB8  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 
PROJECT  USAEC-FT.  DEVENS  WEATHER 


PROJECT  I  USAEC-FT.  DEVENS 

SITE  ID  |SN-|Ml"l9]S' 


WATER  LEVEL  /  WELL  DATA 


FILE  TYPE  CGW  SITE  TYPE  WELL  JOB  914;-02 

-  - - _  WIIMRPR 


y  . 3ys 


WELL  DEPTH 

FT 

WATER  DEPTH  .  ^  ]  "p 

FT 

F1ELT5 

SAMPLE 

NUMBER 


MEASURED  FROM 
X  TOP  OF  WELL 
TOP  OF  CASING 


>  LOCATION  START 
ACTIVITY  - 

date  /L|-9V' 


PIP  HEADSPACE  READINGS 

BREATHING  |  f)  Q  PP"! 
ZONE 


HEIGHT  OF 
WATER  COLUMN 


- 1  WELL 

FT  DIAMETER  = 


X  1.68  gal/ft  <4"  well)  = 
X  _  gal/ft  (  well) 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 

pH  units 

SPECIFIC  CONDUCTIVITY 

,  umho/cm 

TURBIDITY'  ntu 

REDOX  <AT  COMPLETION 

OF  PURGING) 

SAMPLE  PARAMETERS 

COLLECTED 

72.-  9c 
By?  /3.3  IS.Z 
SS/  S-S3 

O  \  to'  \  O 

V 


l?.2 

$'-9?-  s; 


m 


SVOCS 

PEST./PC8S 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


UM18 


FRACTION  CODE 
MS 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH  <2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH <2 


STUDY  AREA 
(AOC) 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

^  POTECTIVE  p 

r  CASINGE/WELL 

-I  OiPFEJlENCE  :  J- 


YES  NO 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  OBSERVATION 


'^'^LEAR 

TURBID 

COLORED 

ODOR 

V'^OTHER 

- (SEE  NOTES) 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  #  IT  3 


IF  MS/MSO 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATE^  LEVEL  EQUIPMENT  USED: 
y  ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (S021),  SE  (SD21),  TL  (S009),  SB  (S028),  PS  (SD20),  HG  (S801). 

Water  Quality  Parameters:  P04(TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


-  s  m  [/jzkA. 

itA.  y 

f”^^^sAMPi 


SAMPLERS  SIGNATURE 


uifs 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 

WEATHER 


FILE  TYPE 

CGW 

SITE  TYPE 

WELL 

JOS 

NUMBER 

9U4-02 


3JECT 


USAEC-FT.  DEVENS 


1^/ 

iAl.  MhAdj- 

4  ^  LOCATION 

FIEI 

f  J  ACTIVITY 

“TU - m  1 - 7~ 

START  IS.'OO  &sb 


I - 1 - ! - 1  I  '  I  _  I  r-TT — rt - 1  ricuy  — ! - 1 — T — ;; - pTI  i - ; - 

s.tE  10  Sr  /I- 


STUDY  AREA 
(AOC) 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 

FT 

WATER  DEPTH 

MEASURED  FROM 
H^TOP  OF  WELL 
TOP  OF  CASING 


PIP  HEADSPACE  READINGS 


HEIGHT  OF 
WATER  COLUMN 


FT 


WELL 

DIAMETER 


BREATHING 

ZONE 

WELL 

HEAD 


01 


ppm 


WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


In 

rD 


_x  1.68  gal/ft  <4”  well)  = 
Ux _  gal/ft  <  well) 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


FT 


POTECTIVE 
CASINGE/WELL 
DIFFERENCE  • 


FT 


PURGE  DATA  VOLUME  # 

GALLONS 

\iwir> 

-k  ^ 

35- 

10' 

) 

TEMPERATURE,  deg.  C 

pH  units 

SPECIFIC  CONDUCTIVITY,  umho/cm 

TURBIDITY'  ntu 

12.0 

IZJ 

n.f 

)Z.\ 

n? 

sS(t 

o.iii 

-0.2.10 

o.m 

/ 

p 

o 

a 

REDOX  CAT  COMPLETION  OF  PURGING) 

2^ 

SAHPl/E  OBSERVATION 
CLEAR 
TURBID 
COLORED 
ODOR 
OTHER 

(SEE  NOTES) 


iMPLE  PARAMETERS 

COLLECTED 

METHOD  # 

FRACTION  CODE 

PRESERATIVE 

VOLUME 

SAMPLE 

BOTTLE  NUMBER 

1 

SVOCS 

uHia 

MS 

4C 

2-  1L 

AG 

A 

1 

6 

1 

CONTROL  #  *8^ 

PEST./PCBS 

/ 

/ 

UW19 

EC 

4C 

2-  1L 

AG 

C 

1 

D 

VOC 

4 

/ 

UM20 

VP 

HCL,4C 

4-  40 

ml  AG 

E 

1 

F 

L_ 

G  H 

1 

4 

INORGANICS-UN FILTERED 

/ 

•k 

N 

HN03  pH<2 

1-  1L 

Poly 

I 

INORGAN ICS- FILTERED 

/ 

,  y 

k 

NF 

HN03  pH<2 

1-  1L 

Poly 

j 

p 

IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 

WATER  QUALITY  PARAM. 
/  TDS 

* 

160.1 

C 

4C 

1-  1L 

Poly 

K 

~j 

■H 

S 

H2S04  pH<2 

1-  1L 

Poly 

L 

J 

TPHC 

418.1 

c 

H2S04  pH <2 

2-  1L 

AG 

H 

N 

SAMPLING  EQUIPMENT 


WATER  LEVEL  EQUIPMENT  USED; 
^ELECTRIC  CONDUCTIVITY  PROBE 


PURGING  SAMPLING 


r 


FLOAT  ACTIVATED 
OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 


r  DEDICATED  TEFLON  BAILER 

IN-LINE  FILTER  (INORGANICS) 
OTHER  _ _ 


Notes:  •  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (SOZI),  TL  (SD09),  SB  (S028),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26).  NIT  <TF22),  CL/S04  (TTIO),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATI 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE 


PROJECT  USAEC-FT.  DEVENS 


SITE  ID 


WATER  LEVEL  /  WELL  DATA 


WEATHER 


SITE  TYPE 


LOCATION  START  r 
ACTIVITY  - ^ 


WELL  DEPTH 

FT 

WATER  DEPTH 

HEIGHT  OF 
WATER  COLUMN 


FIELD 

SAMPLE 

NUMBER 


?URED  FROM 
OP  OF  WELL 
TOP  OF  CASING 


- 1  WELL 

FT  DIAMETER  = 


DATE 


STUDY  AREA 
(AOC) 


PIP  HEADSPACE  READINGS 

BREATHING  |  ^  ppm| 

ZONE 


WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


3^ 


YES  NO 


^1.68  gal/ft  (4" 

well)  =1 

in 

- PROTECTIVE  r— 

GAL/VOL  CASING  STICK-UP  ' 

7  43 

FT 

POTECTIVE 

CASINGE/WELL 

s" 

-  FT 

Ux  gal/ft  ( 

well)  1 — 

- ^ ^ -  FROM  GROUND  1-^ 

DLFFERaiCE 

PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE, 

deg.  C 

IS- 

pH  units 

( 

SPECIFIC  CONDUCTIVITY,  uraho/cra  j  Q 
TURBIDITY'  ntu 
REDOX  (AT  COMPLETION  OF  PURGING) 


SAMPLE  PARAMETERS  C 
SVOCS 

PEST./PC8S 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH  <2 
HN03  pH<2 
4C 

H2S04  pH <2 
H2S04  pH <2 


SAMPLE  OBSERVATION 


R 

ID 


OTHER 

(SEE  NOTES) 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  IL  Poly 
1-  IL  Poly 

1-  IL  Poly 

2-  IL  AG 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  it  '~1 


IF  MS/MSO 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATE^l' LEVEL  EQUIPMENT  USED: 

X  ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ _ 


PURGING  SAMPLING 


DEDICATED  SUBHIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  •  PAL  inorganics:  ICP  metals  (SSIO),  AS  (SD21),  SE  (S021),  TL  (S009),  SB  (SD28),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATURE 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 

Adject  usaec-ft.  devens  weather 


^dject  usaec-ft.  devens 
SITE  ID 


FILE  TYPE  CGW 

T 


SITE  TYPE 


JOB 

NUMBER 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 

FT 

WATER  DEPTH 

t3,ee> 

FIELD 

SAMPLE 

NUMBER 


MEASURED  FROM 

^'top  of  well 

TOP  OF  CASING 


PIP  HEADSPACE  READINGS 

BREATHING  j  /)  /9  ppm| 
ZONE 


HEIGHT  OF 
WATER  COLUMN 


- 1  WELL 

FT  DIAMETER 


WELL 
ti  HEAD 


X  1.68  gal/ft  (4"  well)  = 
X _  gal/ft  (  well) 


— : -  PROTECTIVE 

GAL/VOL  CASING  STICK-UP 
- ^ -  FROM  GROUND 


LOCATION  START 
ACTIVITY  - 

—  STUDY  AREA 
'  '  -  (AOC) 

WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

— '-I  POTECTIVE  I — 

FT  CASINGE/UELL  / 

- >  DIFFERENCE-  L-^ 


9144-02 

J/M 


YES  NO 


VOLUME  i 
GALLONS 


PURGE  DATA 

TEMPERATURE,  deg.  C 
.pH  units 


TURBIDITY'  ntu 

REDOX  (AT  COMPLETION  OF  PURGING) 


l\oo^ 

V 

'  *  ^ 

?ho 

fe-V 

13^ 

n.c&h 

0.0^ 

s-.QPh 

s-.n- 

{p-00 

S.9J 

9 

a 

0 

O 

) 

SAMPLE  OBSERVATION 
^^^EAR 
TURBID 
COLORED 
ODOR 
OTHER 

1—1  (SEE  NOTES) 


•HPLE  PARAMETERS  C 
SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


PRESERATIVE 

4C 

4C 

HCL,4C 
HH03  pH <2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  BOTTLE  NUMBER  l~?  I 
A  B  CONTROL  #3!9l  ' 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 
^'^LECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBHIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SSIO),  AS  <SD21),  SE  CSD21),  TL  (S009),  SB  (S028),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATURE 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  •  GROUNDWATER 
PROJECT  USAEC-FT.  DEVENS  WEATHER 


PROJECT  USAEC-FT.  DEVENS 

SITE  ID 


FILE  TYPE  [  CGW 

to _ 


SITE  TYPE 


JOB 

huwBeR 


WATER  LEVEL  /  WELL  DATA 
WELL  DEPTH  FT 

WATER  DEPTH 

HEIGHT  OF  - 

WATER  COLUMN  FT 

-&x  1.68  gal/ft  (4"  well)  = 
Ux _  gal/ft  (  well) 


FIELD 

SAMPLE 

NUMBER 


MEASURED  FROM 
^'^TOP  OF  WELL 
TOP  OF  CASING 


PIP  HEADSPACE  READINGS 

BREATHING  \(}  f)  ppm| 
ZONE 


- 1  WELL 

FT  DIAMETER 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


LOCATION  STARTycrV?/  ^ 
ACTIVITY  - - 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

— POTECTIVE  I — 

FT  CAS  INGE/WELL 

— J  DIFFERENCE  . 


9144-02 

7^^ 


5~?^ 


YES  NO 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 

SPECIFIC  CONDUCTIVITY,  umho/cm 
TURBIDITY*  ntu 

REDOX  (AT  COMPLETION  OF  PURGING) 


SAMPLE  OBSERVATION 


^^CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

1—1  (SEE  NOTES) 


SAMPLE  PARAMETERS  COLLECTED  METHOD  #  FRACTION  CODE 


SVOCS 

y 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTEREO 

WATER  QUALITY  PARAM. 

/  TDS 


Si 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH<2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH<2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  BOTTLE  NUMBER 

A  B  CONTROL  # 
_ I _ 

C  D 

_ I _ 

E  F  G  H 


IF  MS/MSD 
COLLECTED 


IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 
,^%LECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
-DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (SDZI),  TL  (SD09),  SB  (SD28),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNORE 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


■^‘JECT  USAEC-FT.  DEVENS 


WATER  LEVEL  /  WELL  DATA 


WEATHER 


WELL  DEPTH 

FT 

WATER  DEPTH 

3.0  ft 

FIELW 

SAMPLE 

NUMBER 


MEASURED  FROM 
^^TOP  OF  WELL 
TOP  OF  CASING 


HEIGHT  OF 
WATER  COLUMN 


- 1  WELL 

FT  DIAMETER 


PIP  HEADSPACE  READINGS 
BREATHING  ppm 


BREATHING 
ZONE  ‘ 

WELL 

HEAD  <353 


ax  1.68  gal/ft  (4"  well)  = 
Ux _  gal/ft  (  well) 


- PROTECTIVE 

GAL/VOL  CASING  STICK-UP 
- ^ -  FROM  GROUND 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

^  POTECTIVE  p 

T  CASINGE/WELL 

-J  OLFFEHaJCE  L 


YES  NO 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 

SPECIFIC  CONDUCTIVITY,  umho/cm 
TURBIDITY'  ntu 

REDOX  (AT  COMPLETION  OF  PURGING) 


-Ml 

3 


111-  /2-3  12.1 
^8^-S.95 
om  0M9  0X>^ 


SAMPLE  OBSERVATION 


'CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

>— I  (SEE  NOTES) 


AMPLE  PARAMETERS  C 

^  SVOCS 
PEST./PCBS 
VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PAR AM. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH <2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH  <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  BOTTLE  NUMBER 
A  8  CONTROL  # 

_ I _ 

C  D 

_ I _ 

E  F  G  H 


IF  MS/MSO 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 
,^'^ECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (S021),  SE  (S021),  TL  (SD09),  SB  (SDRS),  PB  (SD20),  HG  (S801). 

Water  Quality  Parameters:  P04  (TF27),  TKN  CTF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 

- 


SAMPLERS  SIGNATURE 


ABB  EHVIRONHENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


PROJECT  USAEC-FT.  DEVENS 


''''  brfpi"i7 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 

FT 

WATER  DEPTH 

3.BZ.  'T 

J  WEATHERje^l^ 

sample 

number 


MEASURED  FROM 
g^OP  OF  WELL 
TOP  OF  CASING 


FILE  TYPE 


CGW 


SITE  TYPE 


JOB 

NUMBER 


LOCJJ.O.  ISIART  [)8en  «  U^- 


DATE  //- 


STUDY  AREA 
(AOC) 


PIP  HEADSPACE  READINGS 

BREATHING  j  ppm| 

ZONE 


HEIGHT  OF 
WATER  COLUMN 


- 1  WELL 

FT  DIAMETER 


X  1.68  gal/ft  <4"  well)  = 
x _  gal/ft  (  well) 


.  V" 

GAL/VOL 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

^  POTECTIVE  p 

r  CAS  INGE/WELL 

-J  DIFFERENCE  •- 


YES  NO 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE, 

deg.  C 

pH  units 

SPECIFIC  CONDUCTIVITY,  utnho/cm 
TURBIDITY'  ntu 

REDOX  (AT  COMPLETION  OF  PURGING) 


SAMPLE  OBSERVATION 


■^LEAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


SAMPLE  PARAMETERS  C 
SVOCS 

PEST./PC8S 

VOC 

INORGANICS-UNFILTERED 

INORGAN  ICS- FILTERED 

WATER  quality  PARAH. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


PRESERATIVE 

4C 

4C 

HCL,4C 
HH03  pH<2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  BOTTLE  NUMBER 

A  B  CONTROL  # 
_ I _ 

C  D 

_ I _ 

E  F  G  H 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WA^R  LEVEL  EQUIPMENT  USED: 

ELECTRIC  CONDUCTIVITY  PROBE 

FLOAT  ACTIVATED 

OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  •  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (SD28),  PB  (SD20),  HG  (SBOl). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATUI 


m 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 
CT  USAEC-FT.  DEVENS  WEATHER 


WATER  LEVEL  /  WELL  DATA 
WELL  DEPTH  33. ft| 
WATER  DEPTH  ft! 


FILE  TYPE  CGW 


WELL 

JOB 

NUMBER 

SAMPLE 


HEIGHT  OF 
WATER  COLUMN 


iTx  1.68  gal/ft  (4"  well) 
Ux _  gal/ft  (  well) 


MEASURED  FROM 

^^TOP  OF  WELL 

TOP  OF  CASING 

- 1  WELL  U  0 

FT]  DIAMETER  =  / 

H.t?  GAL/VOL 


PIP  HEADSPACE  READINGS 

BREATHING  |  ppnj 

ZONE 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


SITE  TYPE 


LOCATION 

ACTIVITY 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

^  POTECTIVE  p 

r  CASINGE/WELL 

-J  DIFFERENCE  >1- 


YES  NO 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  uni ts 

SPECIFIC  CONDUCTIVITY,  umlw, 
TURBIDITY'  ntu  ^ 

REDOX  (AT  COMPLETION  OF  PURGING) 


SAMPLE  OBSERVATION 


'  CLEAR 
TURBID 
COLORED 
ODOR 
OTHER 

(SEE  NOTES) 


■HPLE  PARAMETERS  C 

SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAH. 

/  TDS 


COLLECTED  METHOD  #  FRACTION  CODE 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH<Z 
HN03  pH<Z 
4C 

H2S04  pH<2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  BOTTLE  NUMBER 

A  B  CONTROL  #  i62 

C  D 


IF  HS/MSO 
COLLECTED 


IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 
^^LECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SSIO),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (S028),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATURE 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 
PROJECT  USAEC-FT.  DEVENS  WEATHER 


PROJECT  USAEC-FT.  DEVENS 

SITE  ID 


FILE  TYPE  CGW 


WATER  LEVEL  /  WELL  DATA 

WATER  DEPTH 


FIELtt, 

SAMPLE 

NUMBER 


MEASURED  FROM 
^  TOP  OF  WELL 
TOP  OF  CASING 


PIP  HEADSPACE  READINGS 

BREATHING  j  f)  Q  ppm| 
ZONE 


HEIGHT  OF 
WATER  COLUMN 


- 1  WELL 

FT  DIAMETER 


.Jil 


1.68  gal/ft  (4"  well) 
_  gal/ft  (  well) 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


J  SITE  TYPE  I  WELL 

LOCATION  START  1/3 
ACTIVITY  - I-I — 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAP  PRESENT 

- ^  POTECTIVE  |— 

FT  CASINGE/WELL 

- 1  DIFFERENCE  . 


YES  NO 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units  ^ 

SPECIFIC  CONDUCTIVITY,  umho/cm  ^  - 
TUR8IDITY'  ntu  j 

REDOX  (AT  COMPLETION  OF  PURGING)  f 


SAMPLE  OBSERVATION 


'^^CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

L-J  (SEE  NOTES) 


SAMPLE  PARAMETERS  COLLECTED  METHOD  #  FRACTION  CODE 

SVOCS  5^  UM18  MS 

PEST./PCBS  ^  UW19  EC 

VOC  UM20  VP 

INORGANICS-UNFILTERED  *  N 

INORGAN  ICS- FILTERED  V'  *  NF 

WATER  QUALITY  PARAM.  ^  *  C 

/  TDS  ^  160.1 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH <2 
HN03  pH<2 
4C 

H2S04  pH <2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 

1-  1L  Poly 

2-  1L  AG 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  # 


OL  # 


IF  HS/MSO 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 
^^LECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (SD21),  TL  (SD09),  SB  (SD28),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TTIO),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATUR 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 
PROJECT  USAEC-FT.  DEVENS  WEATHER 


FILE  TYPE  CGW  SITE  TYPE  WELL  JOB  9144-02 
'  '  '  '  NUMBER 


PROJECT  USAEC-FT.  DEVENS 
TE  ID  IC,'  - 


OUai'i 


LOCATION  START 
ACTIVITY  - — 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTfrs 

WATER  DEPTH 

FT 

HEIGHT  OF 
WATER  COLUMN 


— — —  FIELD 
0  j  X  SAMPLE 
— Li-l —  NUMBER 


MEASURED  FROM 
TOP  OF  WELL 
TOP  OF  CASING 
WELL 

DIAMETER  = 


DATE  2h' 


STUDY  AREA 
(AOC) 


PIP  HEADSPACE  READINGS 

BREATHING  | ^ 
ZONE 


,x  1.68  gal/ft  (4"  well)  = 
Jx  gal/ft  (  well) 


GAL/VOL 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


WELL  INTEGRITY 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED 

PVC  WELL  CAPi>R^^NT 

Tn  ^-"'^TECTIVE  p 

CASINGE/WELL 

-I  DIFFERENCE  i- 


5“  END  1330 


SA  57 


YES  N0_ 


SAMPLE  OBSERVATION 


CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


COLLECTED  METHOD  #  FRACTION  CODE 


SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH<2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 


SAMPLE  BOTTLE  NUMBER 


B  CONTROL  #_ 
0 

F  G  H 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLIjIG  EQUIPMENT 

UATERLWEL^^ni^iBrr^^ 

.^%LECTRIC  CONDUCTIVITY  PROBE  ^ 
FLOAT  ACTIVATED 
OTHER 


PURGING  SAMPLING 


DEDICATED  SUBMIRSAgli-PUFT 
DED^GATtCTEFLON  BAILER 
IN^tniE^EiUER  (INORGANICS) 
OTHER 


(WHALE) 


-NUMBEirDF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (S021),  SE  (S021),  TL  (SD09),  SB  (SD28),  PB  (SD2Drr-HC-4S801). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


SAMPLERS  SIGNATURE 


Sample  Collection  Requirements  p-  ■  j  a 

(✓II  Required  aiihisLocauon)  .  Field  Analysis  Data  Equipment  Documentation  Water  Level/Well  Data 


Projaa:  USATHAMA  •  Fort  Devens _ 

Project  Number: _ .0^ 

Sample  Location  ID:  57 

Time:  Start:  I  IMS'  End:  f 

- FT — 7 - ^ 

Well  Deptti  D  t  t  I  Ft.  V  Measured 
_ Historical 


Depth  o  Water' 


as.tf/r 


FL  Vial  Material: 
V  PVC 

ss 


Height  a(  Water  Column  X 


Study  AfBa:_ 
Date: _ 


SA  5' 

an  5^1% 


!0  Signature  of  Sampler:. 


^^ter  Column 


▼  Too  of  Weil  Weii  flisef  Sbck-up  ini  Ft.  P.-otecave^  0-3^4 

_ Top  of  Protective  (from  gmuno)  Casing/Well  Difference 

Casing 

_  _  Protective  3^1  Ft 

Casing 


f  Locked?; 

_Yes 

”no 


W^  Level  Equip.  Used: 
V  ElecL  Cond.  Probe 

_ Roat  Activated 

_ Press.  Transducer 


_ .ISGal/Ft  {2ia) 

_ .6SGalrt=L  (4  ia) 

t.SGalfft  (6  In.) 
2Ili«Galrt=L  (ftin.) 


i3«S  Gal/Vol  Weil  Integrity: 

_  PmL  Casing  Secure 

f  T)  ^  ~  Conaete  Collar  Intact 

‘  ^  Total  Gal  Purged 


(/  If  Used  For) 
Purging  Samoling 


Ecuipment  ID 


PensalSc  Pumo 
Suomersible  Pump 
Bailer 

PVC'Siiieon  Tubing 
TefionrSilicon  Tubing 
Airlift 

Hand  Pump 
In-line  Riter 
PrjsssfVac  Filter 
OJlnrli^  pujfhp 


(  ✓  All  That  Aooly  at  Location) 

_ Meinanoi  (iCS*/.) 

_ 25%  Me!narol/75%  ASTM  Type  II  ware 

_ Deionized  Water 

_ Liouinox  SoiuDon 

_ Hexane 

j  HNO-irP.I.  Water  Solution 
V  Poaole  Water 
_ None 


Ambient  Air  VOC 


j\r»ax^  p\jurr>p 

ppm  Well  Mouth 


Sample  CbsenraDOns: 

ippm  Rdd  Data  Collected _ In-line  _ Turbid  _ Clear  Cloudy 

_ In  Container  Cotoreo  Odor 


Purge  Data 


Temperature,  Deg.  C 
pH.  units 

Specific  Conductivity 
(umhosfem.  @  2S  Deg.  C.) 
Oxidation  -  Reduction. «/-  mv 
Qssoived  Oxygea  ppm 


Gal. 


Analytical  Parameter 

✓  If  Reid 
Rltered 

Preservation 

Method 

Volume 

Required 

VOA 

HCL 

4040  ml 

SVOA 

40C 

2'  Ttter  AG 

PestiPCS 

40C 

1-t  Stef  AG 

Inorganics 

JjC. 

HNO, 

3-  1  Bter  P 

Explosives 

4«C 

2-1  BterAG 

TPH 

H,S0. 

2-1  BterAG 

TOC 

H,S0. 

1-2BtarP 

Nitrate 

H,S0.  . 

1-  2  Bter  P 

_GaJ.  @  .GaL  (s>  .7Q„c 


rnri+ia.llL.( 

■ly/'bid  J 

.  O 


✓  If  Sample 
Colleoed 


_ U _ 

Sample  BoRe  IDs 


E >  /  Ji_ 


''  Qua? 


82021S9O  O'] 


ABB  Environmantai  Sarvicas,  Inc. 


^  Ftu^  HaO  heodsfacL.  -  C,c 

coUec^a  a-f' •£/ 

Ccor-Hrr.1 


OUlf .  pamrv,i^ 


Sample  Collection  Requirements  c-  w  a  i  •  r»  . 

(/ II  Rsquirad  Bi  ihis  Locauon)  ,  rield  Analysis  Data  Equipment  Documeniaiion  Water  Level/Well  Data 


Project:  USATHAMA  •  Fort  Devens 

Project  Number: _  — I 

Sample  Location  ID:  51 M'-'  —  I 

Tima:  Start:  _  End: 


uiaisLin 


Study  Area:. 
Date; _ 


Signature  of  Sampler:  tf^( Si' 


Weil  Depth  Ft  •/  Measured 

_ Historical 


Depths  Water* 


[fl  v^i 


Material: 

PVC 

.SS 


_TQpofWail  Well  Riser  Slick-up  1  ^  ?-FL  Protective  lO^fL 
_Top  of  Protective  (from  grourtd)  Casing/Well  Difference 

Casing  * 

_  _  Protective  «>*•»  Ft. 


Wrf  Locked?: 

y  Yes 
_ No 


Well  DIa. 


Protective  , 
Casing 


Waw  Level  Equip.  Used: 
y  Sect.  Cond.  Probe  / 


_Hoat  Activated 
Press.  Transducer 


Height  of  Wail 


_ .16Gal/Fl  (2  in.) 

ilumn  X  _ .65  GaUFL  (4  ia) 

Fl  1.3  Gal/Ft  (6  in.1 

£3.M!GaW=L  (iiia) 


1S1  .Gal/Vol  Weil  Integrity: 

—  ProL  Casing  Secure 

/  S  _  _  _  Concrete  Collar  Intact 

«  Total  Gal  Purged  Q|f,ef 


3eeontaminatiQn  Fluids  Used: 


(✓  If  Used  For) 
Purging  Sampling 


Peristaltic  Pump 
Suomersiblo  Pump 
Bailer 

PVC'Siiicon  Tubng 
Teflon/Silican  Tubing 
Atriilt 

Hand  Pump 
In-line  Filter 
PressiVae  filter 


Ambient  Air  VOC 


ppm  Well  Mouth 


Equipment  10 


( ✓  All  That  Apply  at  Location) 

_ Methanol  (1CS%) 

_ 25%  MeihanoirZS’A  ASTM  Type  II  water 

_ Deionized  Water 

_ Liduinox  Solution 

_ Hexane 

_ >  HNOjiO.L  Water  Solution 

s/  Potaole  Water 
_ None 


Purge  Data 


Temperature.  Deg.  C 
pH.  units 

Specinc  Conducthrity 
(umhosiem.  @  25  Deg.  C.) 
OxidaDon  •  Reduction,  w-  mv 
Dissolved  Oxygea  ppm 


field  Data  Collected 


_  In-line 
In  Container 


.Gal.  ®  l?7  GaL 


Sample  Observations: 

_ Turbid  _ Clear 

_ Colored  Odor 


_ Clouoy 


Analytical  Parameter  y  If  Field 
filtered 


Preservation 

Method 


Volume 

Required 


VOA 

HCL 

4040  mi 

SVOA 

40C 

2-  Kter  AG 

PestiPCB 

/ 

40C 

1-1  liter  AG 

Inorganics 

HNO, 

3-  1  liter  P 

Explosives 

4*C 

2-1  RterAG 

TPH 

H,S0. 

2- 1  liter  AG 

TOC 

H,S0. 

1-2  liter  P 

Nitrate 

H,S0. 

1-2  liter  P 

/If  Sample 
Collected 


Sample  BoBe  IDs  ^  |  "7  O 


E  / 

F  /  & 

-h: 

S  / 

/ 

D  /  _ 

i 

X  / 

rrtNF) 

/ 

/ 

/ 

fk/i  / 

H  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ _ 

92021590  0) 


ABB  Environtnsntal  Sarviess,  Inc. 


pLUr^  HjO  headspace  0/p 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE  CGW 


PROJECT  USAEC-FT.  DEVENS 


SITE  ID 


WATER  LEVEL  /  WELL  DATA 


WEATHER 


SvOOiA) 


SITE  TYPE 


LOCATION  START 
ACTIVITY  - 


JOB 

NUMBER 


WELL  DEPI^I^ 

FT 

WATER  DEPTH 

FT 

HEIGHT  OF 
WATER  COLUMN 


— - - 

O  3  X  SAMPLE 

- - ^  NUMBER 


MEASURED  FROM 
TOP  OF  WELL 
TOP  OF  CASING 


WELL 

FTT\DIAMETER  = 


PIP  HEADSPACE  READINGS 

BREATHING  |  ppm] 

ZONE 


WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKECU—-'' 
JJVtfwELL  CAP  PRESENT 


9144-02 


end  iSOO 

[|^S7 


Dx  1.68  gal/ft  (4" 

1 

well)  = 

-  PROTECTIVE 

GAL/VOL  CASING  STICK 

FT 

POTECTIVE  1 - 

CAS  INGE/WELL 

FT 

Ux  gal/ft  ( 

well)  ' - 

-  - -  FROM  GROUND-^  - 

DIFFERENCE  1 - 

PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 

SPECIFIC  CONDUCT  I VI  TY^^_i«hS7ati 
TURBIDITY'  ntu/^ 

REDOX  (AT  cdMPLETION  OF  PURGING) 


SAMPLE  OBSERVATION 


CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


SAMPLE  PARAMETERS  C 

SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


COLLECTED  METHOD  #  ‘FRACTION  CODE 
(/T  UM18  MS 


PRESERATIVE 


VOLUME 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED:  ' 
ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


MS 

4C 

2-  1L  AG 

EC 

4C 

2-  1L  AG 

VP 

HCL,4C 

4-  40  ml  AG 

N 

HN03  pH<2 

1-  1L  Poly 

NF 

HN03  pH<2 

1-  IL  Poly 

C 

1-  IL  Poly 

S 

•  H2S04  pH <2 

1-  IL  Poly 

c 

H2S04  pH<2 

1-  IL  Poly 

PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP 
DED I  (^i^^FWN„BA+C^r^^ 
INjJJJJe^'fOTER  (INORGANICS) 
'oTHER^"''^^  _ 


SAMPLE  BOTTLE  NUMBER^ 
A  B  CONTRO^  # 

CD  V. 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


NIJMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metalsXS&WTTAS  (SD21),  SE  (SD21),  TL  (S009),  SB  (SD28),  PB  (SD20),  HG  (S801). 

Water  Quality  Parameter-r:''TO4  (TF27),  TKN  (TF26),  NIT  (TF22).  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 

DofUccuUr)  of'  5703X2-) 

SAMPLERS  SIGNATURE  V  tr. 


Sample  Collection  Requirements 

(/II  Required  aiihisLocaUon)  Field  Analysis  Data  Equipment  Documentation  Water  Level/Well  Data 


<  r.  r  \  i.  J 


GROUNDWATER  FIELD  SAMPLE  DATA  RECORD 


Projocc  USATHAMA  -  Fort  Devens 


Project  Number: _ ^1*^4. 07- 


Sample  Location  10:  STM-  ^5—0^  )(. _ 

Time:  Start:  tllO  End:  I  .1  V  Qn 


Study  Area 
Date: 


57 


m: 


Signature  of  Sampler:  (fR  /  J J 


Well Deptn  FL 


7 


Measured 

Historical 


Top  of  Well  Wall  Riser  SSck-up  2.0^  FL  Protective  '^0'.3~Ifl 
Top  of  Protective  (from  ground)  CasinglWell  Difference 

Casing  ^ 

_  Protective  g»^—  Fl 


Depth  B  Water 


Ft 


Matanai: 

PVC 

SS 


W^( 


ocked?; 

Yes 

No 


Well  Dia. _ ,2  inch 

i/  i inch 
_ S  inch 


Casing 
Wai 


Height  of  Wuep 


_ .16Gal/Fl  (2  in.) 

jluinn  X  _ .GS  Gal/Ft  (*  in.) 

Ft  /  1.5  Gal/Ft  (6  Jn.) 

7j.i*Gai/Ft  Citin.) 


[ 


JM 


5^ 


GalA/ol 


Total  Gal  Purged 


Weil  Integrity: 

Pint  Casing  Secure 
Concrete  Collar  Inact 
Other _ 


Level  Equip.  Used;  Oafcen 
lect  Cond.  ProPe 

_ Hoat  Activated 

Press.  Transducer  .  .  .  . 

oRs  Chase,  mot  arte/ 
probe, 


^  — 


Pureina/Samolina  equipment  Used: 


(/  If  Used  For) 
Purging  Sampling 

- 


t: 

± 


Pe.'isaltic  Pump 
Supmersiole  Pump 
Baiier 

PVC’SIlicon  Tubing 
Teflon/Silicon  Tubing 
Airlift 

Hand  Pump 
In-line  Filter 
Prgss/Vac  Rller 

oJWcue 


Ecuipment  ID 


Daconlaminalion  Fluids  Used: 


( /  All  That  Apply  a:  Location) 

_ Metnanoi  (1C2%) 

_ 25%  Metnanol/7S%  ASTM  T ype  II  water 

_ Deionizec  Water 

_ Liquinox  Solution 

2  Hexane 

HNOj/O.I.  Water  Solution 
Potaole  Water 
_ None 


Ambient  Air  VOC 


% 


1  jj  Sample  Observers: 

ppm  Well  Mouth  PKm  ppm  Field  Data  Collected _ /In-line  '  _ Tumid  ft  Clear  V  Cloudv 

^  w  In  CohBiner  _ Colored  ^Odor  -wO 

i  ^  Gal.  ®  5X  Gai.  (5>  4?  GaL  (S>  ^ 


P'Jtge  Data 


vaB/hs 
tCIi 
V  Oc 


/a 


-  rid 


.  Gal. 


Gal. 


Temperaiuie.  Deg.  C 
pH.  units 

Scecinc  Conductivity 
(omhos/cm.  @  2S  Deg.  C.) 
Oxidation  -  Reductian,  */-  mv 
Dissolved  Ojygea  ppm 


44 


4a 


JIS. 


■•‘ft 


-fefO 


-£a 


ill  . 

9 


TT 


«>  si  iw  / 


Analytical  Parameter 

✓  IfFieW 
Ritered 

Preservation 

.Method 

Volume 

Required 

VOA 

HCL 

4040  ml 

SVGA 

40C 

2-  Bter  AG 

PestiPCS 

-7^ 

40C 

1-1  aterAG 

Inorganics 

HNO, 

3-  1  liter  P 

Explosives 

4*C 

2- 1  Bter  AG 

TPH 

H,S0. 

2-1  liter  AG 

TOC 

H,S0, 

1-2  liter  P 

Nitrate 

r  r  _ 

HjSO. 

1- 2  liter  P 

f 


57  S-S‘^ 


ie  r 


^.0 
‘S^t(  \ 


! 


/  If  Sample 
Collected 


T 

Sample  BoiSe  IDs 


r 


*  j  n 


1 


Notes: 


s/  HiO 


u  ■  -  -  — 


92021590  (j)  abb  Environmsntal  Sarvicss,  Inc. 

"  ftum  H2XD  K£adspa<:e7:  s/^i.  : 

^ - 


.  oLupUcOik;  'colleoier)  -ton^ 


Sample  Colleclion  Requiremenis  c-  i  ^  i  •  r. 

(/  II  Required  at  this  Location)  ■  Field  Analysis  Data  Equipment  Documenlalion  Water  LevelA/Vell  Data 


GROUNDWATER  FIELD  SAMPLE  DATA  RECORD 


Project:  USATHAMA  Fort  Devans _ 

Project  Number:  ^  07- 

Sampie  Location  ID:  EJ7  M-  ^ 

Time:  Start:  ^^"70  End:  _ 

Weil  Depm  |3.3>  Fl  T  Measured 
_ Hisajrical 


Study  Area: 


Depth  B  Water 


Haignt  of  Water  Column 
iO.HhFL 


th _  Signature  of  Sampler: _ 

_Top  ol  Wall  Well  Riser  Sbcx-up  0»&0  Ft 

_Top  o(  Protective  (from  gtouno) 

Castt^g 


f  Matsriai: 
_PVC 
SS 


Wai/Lodted?: 
_^Yes 
_ No 


_ .ISGalrFt  (2  in.) 

X  _ .65  Gal/Ft  (4  in.) 

1.5  Gal/Ft  (6  in.) 
7j[.tt  Gal/Ft  (^in.) 


Protective  *~0«^ 

Casing/Weil  Difference 

Protective  F  ^  Ft 
Caang 

Water  Level  Equip.  Usedtfto.fc'.firi  3.| ) 

_ Elect  Cond.  Probe 

_ Float  Activated 

Press.  Transducer  , 

2.  inciica+o*' 


Total  Gal  Purged 


Weil  Integrity: 

Prot  Casing  Secure 
Concrete  Collar  Inact 
ether _ 


(/  If  Used  For) 
Purging  Sampling 


Pensaitic  Pump 
Suomersiole  Pump 
Baiier 

PVC’Sliicon  Tubirg 
TellorrSilicon  Tubing 
Airiitt 

Hand  Pump 
in-line  Fiiter 
PressrVac  Filter 
uiWaie  pomp 


Ecuipment  10 


Deenntaminaiion  Fluid 


(  /  All  That  Aooiy  a:  tacarion) 

_ Metnanoi  (tCC%) 

_ 25%  Metnahol/75%  ASTM  Type  II  water 

_ Daontzed  Water 

_ Liqulnox  Soluson 

_ Hexane 

j  HNOi/O.I.  Water  Solution 
V  Potaple  Water 
_ None 


Ambient  Air  VOC 


lokj  0 


Ac- 

Well  Mouth  t  h’ 


Purge  Daa 

Temperature.  Deg.  C 
pH.  uniB 

Specibc  Conductivity 
(umhos/cm.  @  25  Deg.  C.) 
Oxidanon  •  Reduction.  *!•  mv 
Dissbhred  Oxygea  ppm 


~  ppm  Field  Daa  Collected  /  In-lini 

^ ^ 

_ Gat.  g)  Gal.  @ 

_ _ aj_ 


Sample  Cbservab/ns: 

In-line  _ Turbid  JL  Clear 

In  Conainer  Colored  Odor 


’_isy_c 


Analytical  Parameter 

✓  If  Field 
RItered 

Preservation 

Method 

Volume 

Required 

VOA 

HCL 

4040  mi 

SVGA 

40C 

2-  Titer  AG 

PestfPCB 

y 

40C 

1-1  liter  AG 

Inorganics 

J— 

HNO, 

3- 1  tiler  P 

Explosives 

4*C 

2- 1  liter  AG 

TPH 

HjSO, 

2- 1  liter  AG 

TOC 

H,S0. 

1-2  liter  P 

Nitrate 

H,S0. 

1-2  liter  P 

/If  Sample 
Collected 


Sample  BoRe  IDs 


t7  -Hjc 
.  Quai 


f.OS 


'•  a  . .  2.77 

2ZZZL^ 

AlV 

V--/4i  o  pi  p 


92021590(1) 


iLU'loliiH'M  rit>f  '  -/ 


ABB  Enviromnantal  Sarvicas,  Inc. 


AB8  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


PROJECT  USAEC-FT.  DEVENS 

IsiTE  ID  - 

WATER  LEVEL  /  WELL  DATA 
WELL  DEPTH  FT 

WATER  DEPTH  ft] 


WEATHER 


FILE  TYPE  CGW 

Sf)0{Xj  lO'’r 


SITE..TYPE 


WELL 

JOB 

NUMBER  L 

9144-02 


LOCATION  START  .  END 

ACTIVITY  - - 1..1L  r.iH 


HEIGHT  OF 
WATER  COLUMN 


— — ^ 

0  m  B  SAMPLE 
- - - -  NUMBER 

MEASURED  FROM 

>J  TOP  OF  WELL 

TOP  OF  CASING 


WELL  ^  1' 

DIAMETER  = 


STUDY  AREA 
(AOC) 


PIP  HEADSPACE  READINGS 

BREATHING  |  UwTppnU 
ZONE 


biOQ  ppm 


FT  DIAMETER 


X  1.68  gal/ft  (4"  well) 
X _  gal/ft  (  well) 


- PROTECTIVE  - 

H6'i  SAL/VOL  CASING  stick-up  2%/— 

— ^ - FROM  GROUND  - 


WELL  INTEGRITY  YES 

PROTECTIVE  CASING  SECURE 

WELL  LOCKED  ^ 

PVC  WELL  CAP  PRESENT 

-I  POTECTIVE  - 

T  CAS  INGE/WELL  —0  1' 

-  DIFFERENCE  - ^ 


YES  NO 

O'  n 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 


3  M  5" 


\S2  rdH  130 


U _  II  \o.l 


p«  \s:oz  \  5’/ 

SPECIFIC  CONDUCTIVITY,  umho/cin  ^  “2^771 

TURBIDITY-  ntu  1 0  \  /^  j 

REDOX  (AT  COMPLETION  OF  PURGING) 


1Q,0  ^*3 


6  P  ^  ^ 


SAMPLE  OBSERVATION 


TURBID 


COLORED 
R 

ER 

(SEE  NOTES) 


SAMPLE  PARAHETER-y  ■^COLLECTED  METHOD  #  FRACTION  CODE 


SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTEREO 

WATER  QUALITY  PARAH. 

/  TDS 


PRESERATIVE 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 


UM18 

MS 

4C 

UW19 

EC 

4C 

UM20 

VP 

HCL,4C 

★ 

N 

HN03  pH  <2 

* 

NF 

HN03  pH<2 

* 

C 

4C 

160.1 

S 

H2S04  pH<2 

418.1 

C 

H2S04  pH<2 

PURGING  SAMPLING 

ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 


FLOAT  ACTIVATED 
OTHER  _ 


r.  ’i? 

VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  11.  Poly 
1-  1L  Poly 
1-  1L  Poly 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  # 


IF  MS/HSO 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (SDES),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


PuLTfgt! 

SAMPLERS  SIGNATURE 


•J'Wxi  T:. 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE  CGU 


PROJECT  USAEC-FT.  DEVENS 


SITE  ID 


WATER  LEVEL  /  WELL  DATA 


WEATHER 


WELL  DEPTH 

WATER  DEPTH  FT 


HEIGHT  OF 
WATER  COLUMN 


FIELD 

SAMPLE 

NUMBER 


ME^URED  FROM 
V  TOP  OF  WELL 
TOP  OF  CASING 
WELL 


PIP  HEADSPACE  READINGS 


BREATHING 

ZONE 


bl<4 

ppm 

Ug 

ppm 

SITE  TYPE 


LOCATION  START 
ACTIVITY,' - 


WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


SA 


YES  NO 


jvfx  1.68  gal/ft  (4" 

well)  = 

-  PROTECTIVE  - q 

GAL/VOL  CASING  STICK-UP  3.3^  FT 

POTECTIVE 

CASINGE/WELL 

'-0,43 

5  ft 

ux  gal/ft  ( 

wel  1 ) 

- — -  FROM  GROUND  - 

DIFFERENCE 

PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units 

SPECIFIC  CONDUCTIVITY,  umho/cm 
TURBIDITY'  ntu 

REDOX  (AT  COMPLETION  OF  PURGING) 
✓ 


SAMPLE  PARAMETERS  COLLECTED 

SVOCS  V 

-/ 

PEST./PCBS  V 

VOC  ^ 

INORGANICS-UNFILTERED  J 

-/ 

INORGANICS-FILTERED  j 

-f 

WATER  QUALITY  PARAM.  ^ 

/  TDS  1-^ 


io.p  ^.0  9,4 

COLLECTED  METHOD  #  FRACTION  CODE 


io.  I 

PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH <2 
HN03  pH <2 
4C 

H2S04  pH<2 
H2S04  pH<2 


S' 


48  ! 


iOj 


15' 


D 


io.i  9,^^ 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  IL  Poly 


SAMPLE  OBSERVATION 


CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  #  176^ 


IF  MS/HSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 

V  ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 
OTHER  _ 


PURGING  SAMPLING 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (S028),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


Puurigt?  4^X5  hitad Spore.-  bkg 

SAMPLERS  SIGNATURE  !  Ka/rjo 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 

WEATHER 


FILE  TYPE 

CGW 

SITE  TYPE 

WELL 

JOB 

9144-02  1 

NUMBER 

) 

PROJECT 


USAEC-FT.  DEVENS 


LOCATION 

ACTIVITY 


START  I 


END 


llTE  ID 


5  7M-R 


FIELD 


0  6)^  SAMPLE 
— I  r  ’ I  HUMBER 


0 

5" 

a 

o 

6 

0 

2 

DATE 


STUDY  AREA 
(AOC) 


SA  SI 


WATER  LEVEL  /  WELL  DATA 


MEASURED  FROM 


PIP  HEADSPACE  READINGS 


WELL  DEPTH 

WATER  DEPTH 

TOP  OF  WELL 
TOP  OF  CASING 


BREATHING 

ZONE 


HEIGHT  OF 
WATER  COLUMN 


ATE 


tl.61  ” 


WELL  ^  I 

DIAMETER  =  “ 


WELL 

HEAD 


bkfl 

ppm 

ppm 

WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


YES  NO 

7 

7 

7 


X  1.68  gat/ft  (4"  well) 
X  _  gal/ft  (  well) 


l^/.3 


GAL/VOL 


PROTECTIVE 
CASING  STICK-UP 
FROM  GROUND 


a.oi  FT 


POTECTIVE 
CAS  INGE/WELL 
DIFFERENCE 


-0/iq  "I 


PURGE  DATA  VOLUME  it 

GALLONS 

t 

( 

X. 

3^ 

msM 

5 

0 

v^l 

33 

TEMPERATURE,  deg.  C 

pH  units 

SPECIFIC  CONDUCTIVITY,  umho/cm 

TURBIDITY*  ntu 

10.0* 

Era 

Elfl 

Era 

EEtl 

ran 

EH 

KE! 

EHI 

im 

isn 

B9 

ira 

mm 

ESI 

■H 

0 

0 

o 

0 

D 

O 

REDOX  (AT  COMPLETION  OF  PURGING) 

Zco 

SAMPLE  OBSERVATION 
[i^CLEAR 
TURBID 
COLORED 
ODOR 


OTHER 

(SEE  NOTES) 


SAMPLE  PARAMETERS  COLLECTED  METHOD  M 

SVOCS 

PEST./PCBS 
VOC 

INORGANICS-UNFILTERED 
INORGANICS-FILTERED 


WATER  QUALITY  PARAM. 
/  TDS 


UM18 

UW19 

UM20 


FRACTION  CODE 


1,^ 


160.1 


TPHC 


418.1 


/MS 

EC 

VP 

N 

NF 

C 

S 

c 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH<2 
HN03  pH <2 
4C 

H2S04  pH <2 
H2S04  pH<2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  #  11-8 


F  G 
_ I _ L 


IF  MS/MSD 
COLLECTED 


IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 


PURGING  SAMPLING 

OEDiCATED  SUBHIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (SD21),  TL  (SD09),  SB  (SD28),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


Hj«3ds'pace  0 


nL.ii  I 


SAMPLERS  SIGNATURE 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE  CGW 


SITE  TYPE 


WELL  -JOB  9144-02 
- — J  ')JUMBER-' - — - 


PROJECT  USAEC-FT.  DEVENS 


SITE  ID 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 

WATER  DEPTH 

■3.0^-  ft 

HEIGHT  OF 
WATER  COLUMN 


J  WEATHER  cXO 

— r — m 
0  7  A  SAMPLE 

- - -  NUMBER 


MEASURED  FROM 
/  TOP  OF  WELL 
TOP  OF  CASING 


-  WELL 

FT  DIAMETER  = 


PIP  HEADSPACE  READINGS 


ppm 

47 

ppm 

LOCATION  START  jtTJf—  E 
ACTIVITY  - *  ?  - 

2  IM  94;  STUDY  AREA 

- - -t-V  (AOC) 


WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


51  . 


YES  NO 


PROTECTIVE 


1.68  gal/ft  (4"  well)  =  {^j.j  GAL/VOL  CASING  STICK-UP  j  FT 

_  gal/ft  (  well)  -  FROM  GROUND  - - - 


POTECTIVE 
CAS  INGE/WELL 
DIFFERENCE 


PURGE  DATA 

VOLUME  it 

GALLONS 

TEMPERATURE,  deg.  C 
pH  units  (c<xUIi«aN»o->  ^ 

VAiiJ  ilo.. 


0 

(^1 

C>,  2, 

in 

wm 

0.^1 

O.T.\ 

33 


SAMPLE  OBSERVATION 


CLEAR 
ID 


TURBIDITY'  ntu  0.^1 

REDOX  (AT  COMPLETION  OF  PURGING) 


P-°  b,Lfl 

SAMPLE  PARAMETERS  COLLATED  METHOD  #  FRACTION  CODE 
SVOCS  ^  UM18  MS 

PEST./PCBS  V  UW19  EC 

-r 

VOC  V  UM20  VP 

-r 

INORGANICS-UNFILTERED  »,/  *  N 

INORGANICS-FILTERED  .J  *  NF 

WATER  QUALITY  PARAM.  .f  *  C 

/  TDS  U  160.1 


b 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH <2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH<2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  [nl  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 


SAMPLE  BOTTLE  NUMBER 

A  8  CONTROL  # 

_ I 

C  D 


IF  MS/MSD 
COLLECTED 


IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 


PURGING  SAMPLING 


ELECTRIC  CONDUCTIVITY  PROBE  f+aVL60 
FLOAT  ACTIVATED 


FLOAT  ACTIVATED 
OTHER 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (SD28),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


P'vU<^  MtD 


SAMPLERS  SIGNATURE 


To  <oMio 


XVIRONMENTAL  SERVICES,  INC.  . 
field  data  record  -  GROUNDWATER 


ROJECT  USAEC-FT.  DEVENS 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 

WATER  DEPTH 

a.63  ft 

HEIGHT  OF  |- 
WATER  COLUMN! 


j  WEATHER  LAd; 
I -1^1  ■  I  FIELD 

0  O-A  SAMPLE 

- - -  NUMBER 

MEASURED  FROM 
V  TOP  OF  WELL 
TOP  OF  CASING 


-  WELL 

FT  DIAMETER 


FILE  TYPE  CGW 


SITE  TYPE 


LOCATION  START 
ACTIVITY  - 


JOB  9144-02 
number  - 

jt^END 


DATE  2^/457; 


STUDY  AREA 
(AOC) 


PIP  HEADSPACE  READINGS 


BREATHING 

ZONE 


ppm 

ppm 

WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


YES  NO 


IS  X  1.68  gal/ft  (4" 

well)  = 

- PROTECTIVE  p 

GAL/VOL  CASING  STICK-UP 

l.l-  FT 

POTECTIVE 

CASINGE/WELL 

-o.i3  fT 

L  X  gal/ft  ( 

well)  L 

- - -  FROM  GROUND  L- 

DIFFERENCE 

PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE, 

deg.  C 

pH  units 

57 

'X 

3  4 

~\0 

fo  3ro 

7,1 

72 

23.*? 

l.lL  fc.Si 

COLLECTED  METHOD  #  FRACTION  CODE 


lOQ 

7,7 


I  &  5 


^'*7  t.lf  (b.l7  S.es 


SVOCS 

PEST./PC8S 

VOC 

INORGANICS-UNFILTERED 

INORGAN  ICS- FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


PRESERATIVE 

4C 

4C 

HCL,4C 
HN03  pH<2 
HN03  pH<2 
4C 

H2S04  pH<2 
H2S04  pH  <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 


SAMPLE  OBSERVATION 

T 

^  CLEAR  ^ 

TURBID 
COLORED 
ODOR 
OTHER 

I— I  (SEE  NOTES) 


SAMPLE  BOTTLE  NUMBER 

A  B  CONTROL  Si.  {8^ 

_ I _ 

C  0 


IF  MS/HSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 


PURGING  SAMPLING 


ELECTRIC  CONDUCTIVITY  PROBE  ^ 

FLOAT  ACTIVATED 


FLOAT  ACTIVATED 
OTHER  _ 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics;  ICP  metals  (SS10),  AS  (SD21),  SE  (SD21),  TL  (SD09),  SB  (S028),  PB  (SD20),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22).  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


Pa/y  MzP  Kitadsface.- 


SAMPLERS  SIGNATURE 


ABB  ENVIRONMENTAL  SERVICES,  INC. 

FIELD  DATA  RECORD  -  GROUNDWATER 


FILE  TYPE  CGW 


SITE  TYPE 


PROJECT  USAEC-FT.  DEVENS 


SITE  ID 


WEATHER 


JOB 

NUMBER 


9KA-02 


R  SAMPLE 


WATER  LEVEL  /  WELL  DATA 
WELL  DEPTH  ft| 

WATER  DEPTH  3- 3  6  FT 


HEIGHT  OF  - j -  WELL  M  «  HEAD  < - ' - ' 

WATER  .COLUMN  3.  A  W  FT  DIAMETER  =  ” 

(  — -  - - -  PROTECTIVE  - ^ - - 

X  1.68  gal/ft  (4"  well)  =  M5  J  GAL/VOL  CASING  STICK-UP  FT 


ME^URED  FROM 
V  TOP  OF  WELL 
TOP  OF  CASING 
WELL  n  " 

niAMCTCO  =  ” 


PIP  HEADSPACE  READINGS 


bKc] 

ppm 

biO] 

ppm 

STUDY  AREA 
(AOC) 


WELL  INTEGRITY 
PROTECTIVE  CASING  SECURE 
WELL  LOCKED 
PVC  WELL  CAP  PRESENT 


1 1 '5: 


YES  NO 


gal/ft  (  well) 


PURGE  DATA 

VOLUME  # 

GALLONS 

TEMPERATURE,  deg.  C 

pH  units 

SPECIFIC  CONDUCTIVITY 

TURBIDITY'  ntu 

REDOX  (AT  COMPLETION 

OF  PURGING) 

FROM  GROUND 


POTECTIVE 

CASINGE/WELL 

DIFFERENCE 


0 


IS 


S.'f  ^•^1-' 

%i\  ~235  236  I  23V  I  25> 


V.C.  uyM 

SAMPLE  PARAMFr.ERS C 
SVOCS 

PEST./PCBS 

VOC 

INORGANICS-UNFILTERED 

INORGANICS-FILTERED 

WATER  QUALITY  PARAM. 

/  TDS 


>/t  (o^^o  (,,5  (>43 

COLLECTED  METHOD  #  FRACTION  CODE  PRESERATIVE  VOL 


4C 

4C 

HCL,4C 
HN03  pH<2 
HN03  pH <2 
4C 

H2S04  pH<2 
H2S04  pH <2 


VOLUME 
2-  1L  AG 
2-  1L  AG 
4-  40  ml  AG 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 
1-  1L  Poly 


CLEAR 

TURBID 

COLORED 

ODOR 

OTHER 

(SEE  NOTES) 


SAMPLE  BOTTLE  NUMBER 
A  B  CONTROL  # 


IF  MS/MSD 
COLLECTED 

IF  DUPLICATE 
COLLECTED 


SAMPLING  EQUIPMENT 
WATER  LEVEL  EQUIPMENT  USED: 


PURGING  SAMPLING 


ELECTRIC  CONDUCTIVITY  PROBE 
FLOAT  ACTIVATED 


FLOAT  ACTIVATED 
OTHER  _ 


DEDICATED  SUBMIRSABLE  PUMP  (WHALE) 
DEDICATED  TEFLON  BAILER 
IN-LINE  FILTER  (INORGANICS) 

OTHER  _  _ 


NUMBER  OF  IN-LINE 
FILTERS  USED: 


Notes:  *  PAL  inorganics:  ICP  metals  (SS10),  AS  (SD21),  SE  (S021),  TL  (SD09),  SB  (S028),  PB  (S020),  HG  (SB01). 

Water  Quality  Parameters:  P04  (TF27),  TKN  (TF26),  NIT  (TF22),  CL/S04  (TT10),  TSS  (160.2),  ALK  (301.0),  HARDNESS. 


Purge  Hs.0  injLadspaz^ 


SAMPLERS  SIGNATURE 


J  /i 


Sample  Collection  Requirements  c-  w  a  ■ 

<✓  ti Baquifad aiihis Location)  ,  rield  Analysis  Data  Equipment  Documentation  Water  Level/Well  Data 


GROUNDWATER  FIELD  SAMPLE  DATA  RECORD 


Projaa:  USATHAMA  •  Fort  Pevens _ 

Project  Number:  t 


Sample  Location  !D:S3t^ 
Time:  Start:  0*^  i  ^ 


:  •I'*!  rT 


^-la-o:7X 


Study  Area:  3A  5*7 

Date:  ^ 


End:  f  0^  ^  ~  Signature  of  Sampler: 


Well  Deptti  43.5“  Ft  _/ 


Depth  a  Wan 


Measured 

Historical 


Ft  Well  Material: 


letn 

•/  PVC 


-SS 


iJ^TopolWell 

Top  of  Protective 
Casing 


Well  Riser  Sticx-up 
(from  greuno^ 


Ft 


WaltLodted?: 

V  Yes 
_ No 


Weil  Dia. _ .2  inch 

V  *  inch 
_ S  inch 


Protective 


.-0  5a 


'Ft 


Ft 


Casing/Weil  Diffarehce 

Protective 
Casing 

Watpr  Level  Equip.  Used:  (3akfn 
^  Elect  Cond.  ProOe 

_ Roat  Activated 

Press.  Transducer 


Heignt  of  Water  Column 
J7Jfi.Ft 


_ .16  Gal/Ft  (2  in.) 

X _ .SSGal/Ft  (4  in.) 

_ l.3Gal/Ft  (6  ia) 

_ i_\;^3al/Ft  (i.in.) 


[ 


IMS" 


.Gal/Vol 


Total  Gal  Purged 


Well  Integrity: 

Prat  Casing  Secure 
Conaete  Collar  Intact 
ether _ 


No 


Puroina'Samoling  gauiomam  Used: 


Decontamination  Ruids  Used: 


(/  If  Used  For) 
Purging  Sampling 

z  5 


2: 


Peiisaltic  Pump 
Suomefsible  Pump 
Bailer 

PVt'SHicon  Tubing 
TellorvSIicon  Tubing 
Airlift 

Hand  pjmp 
in-line  HIter 
Press/Vac  Rller 
uiKtie  ipoiYvp 


Eouipment  ID 


t  J  Ail  T'nat  Aptily  at  Location) 

_ Metnanoi  (1C3%) 

_ 25%  Methanol/75%  ASTM  Type  II  wate 

_ Deionized  Water 

_ Lipuinox  Solution 

_ Hexane 

_ /HNOo/O.L  Water  Solution 

V  Potable  Water 
_ None 


92021590  (I) 


Meaclspace  * 


ABB  Environm«ntal  Sorvicss,  tnc. 


PROJECT  USAEC  -  FT.  OEVEMS 

SITE  10  5  q  /m  •  ^  (p|’  Ipb 

.'XATION  - — - 

ACTIVITY  START  ^  E» 


FIELD  SAMPLE  HUMBER 

SITE  TYPE  I  WELL 

JOB  NUMBER 


STUDY  AREA/AOC 
SAMPLING  DATE 
FILE  TYPE 

‘«ther  I 


WATER  LEVEL  /  WELL  DATA 
WELL  DEPTH  ^5.^5  FT 
FT 


WATER  DEPTH 


HEIGHT  OF  - 

WATER  COLUMN 


BicASL 

Uhistc 


SUREO 

TORICAL 


^TOP  OF  WELL  PROTECTIVE 

TOP  OF'/CASING  CASING  STICX-UP 
{>‘^0  /from  GROUND) 


GAL/VOL 

TOTAL  GAL  PURGED 


(FROM  GROUND)  < - 

WELL  INTEGRITY: 

PROT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
WELL  LOCKED 
PVC  WELL  CAP 


PROTECTIVE 
CASING/WELL  01 FF 


WELL 

DIAMETER 


31.68  gal/ft  (A“) 

_  gal/ft  PID  READINGS: 

'/t,  uj«£f  tkCMoM.  ' 


PURGE  DATA  VOlCw^, 

r  GALLONS 


TEMP,  DEG  C 

pH,  UNITS  OpH  PAPER 


TURBIDITY,  ntu 


IIPMENT  DOCUMENT  AT  ION  JjS^  I 

.JRGIHG  SAMPLING  EQUIPMENT  ID 

.  ^  .  PERISTALTIC  PUMP  ISCO  « _  ^ 

:  i  DEDICATED  SUBMERSIBLE PUCL  {M 

,  ,,  BAILER  UE" 

ir  S ,  PVC/SILICON  TUBING 

i  IN-LINE/OISPOSABLE  FILTER 
□  □  OTHER _ 


WELL  MOUTH 


H  Q 


rs^t.rnamrv^mtrJeni.mn-XrfJWtrJesKmii:  KklKm 


nia 

MM 

IS 

mm 

13 

IS 

Soo 

5oO 

Soo 

9oo 

^o6 

13.(* 

199 

n\ 

13  i 

13  2. 

bo 

s.ui 

S.<io 

j-.cs 

S.Si 

• 

5^ 

&mS% 

fl.cS? 

o.osq 

O.oS'-? 

O.cS  ? 

? 

O.oS? 

1 

7^ 

0 

0 

0 

0 

0 

0 

jvAiJ  UWJ&UV 

SAMPLE  OBSERVATIONS 


CLEAR 

CLOUDY 

COLORED _ 

TURBID 

ODOR 

OTHER  (SEE  NOTES) 


REDOX  (a.i«IN>lCTION  OF  rHJBMNBTr  .  34^ 


9,60  +.91 


ON  FLUIDS  USED 
POTABLE  WATER 
IlQUINOX 
STEAM  CLEANING 


NUMBER  OF  FILTERS  USED  _ 


ERVATION  VOLUME  SAMPLE 


g  y.o 

ER  LEVEL  EQUIP.  USED 
ELECTRIC  CONO.  PROBE 
PRESSURE  TRANSDUCER 


ILYTICAL  PARAMETERS 

METHOD 

FRACTION 

PRESERVATION 

VOLUME 

NUMBER 

CODE 

METHOD 

REQUIRED 

voc 

UM20 

VP 

HCL,  4  DEG  C 

(4)  60  ML 

SVOC 

UM18 

NS 

4  DEG  C 

(2)  1  L  AG 

PEST/PCBa 

UH02 

EC 

4  DEG  C 

(3)  1  L  AG 

UH13 

PAL  INORGANICS  (see  notes) 

N 

HNQ3  TO  pH<2 

1  L  P-CUBE 

LEAD  ONLY 

S020 

N 

HHQ3  TO  pH<2 

EXPLOSIVES 

UU19 

LC 

4  DEG  C 

(3)  1  L  AG 

UU32 

TPHC 

418.1 

0 

H2S04  TO  pH<2  1  L  AG 

TOC 

415.1 

0 

K2S04  TO  pN<2  1  L  AG 

ANIONS 

TF22 

s 

H2S04  TO  pM<2  1  L  P-CUBE 

TT10 

c 

4  DEG  C 

1  L  P-OIBE 

310.1 

N 

HNQ3  TO  pH<2 

1  L  P-CUBE 

TSS  ONLY 

160.2 

c 

4  DEG  C 

1  L  P-CUBE 

H20  QUALITY  (see  notes) 

s 

H2S04  TO  pH<2  1  L  P-CUBE 

c 

4  DEG  C 

1  L  P-CUBE 

N 

HHQ3  TO  pH<2 

1  L  P-CUBE 

COL I  FORM 

303,  909 

4  DEG  C 

(1)  4  02 

SAMPLE  SAMPLE  BOTTLE  ID  NUMBERS  BOTTLE 

COLLECTED  rz> 


STERILE  _ / _ / _ / _ 


MOTES  (1)  PURGING  COMPLETE  WHEN  5  WELL  VOLUMES  HAVE  BEEN  PURGED  AND  WHEN  WATER  PARAMETERS  VARY  BY  LESS  THAN  APPROXIMATELY  !«. 
(2)  PAL  INORGANICS:  ICP  METALS  (SSIO);  AS  (S022);  SE  (S021);  TL  (S009);  SB  (S028};  PB  (S020);  HG  (SB01).  M 

H20  QUALITY:  POL  (TF27>;  TKN  (TF26);  NIT  (TF22);  CL/SOL  (TT10);  TSS  (160.2);  ALK  (301.0);  HARDNESS.  V 

ALL  PAR^TERS  COLLECTED  AS  TOTALS,  IE:  NON-FILTEREO 

SAMPLED  BY:  P- ^y/go£-S  _ 

RECEIVED  BY;  2.  goSTa.^ 


([0^' 


PROJECT^ USAEC  •  FT.  OEVEMS 

te IP 


.XATION  r—^ - - - ( - 

ACTIVITY  START  jl’.Xfc,  END 


WATER  LEVEL  /  WELL  DATA 
«LL  DEPTH  H,55 
WATER  DEPTH 


MEASURED 

HISTORICAL 


FIELD  SAMPLE  HUMBER 
SITE  TYPE 
JOB  HUMBER 


TOP  OF  WELL  PROTECTIVE 
TOP  OF|/^SIHC  CAStHG  STICX-UP 
(FROM  GROUND) 


BOB 

•‘i  ».• 

o'liqLj. 

o3> 

STUDY  AREA/AOC 
;  SAMPLIHG  DATE 
FILE  TYPE 
WEATHER 


PROTECTIVE 
CASING/WELL  DIFF 


HEIGHT  OF  r- - 

WATER  COLUMN  k  '?-; 


1.68  9al/ft  (A«) 
gal/ft 


GAL/VOL 

TOTAL  GAL  PURGED 


PURGE  DATA 


PID  READINGS:  IaMBIEHT  AIRq^  ^ 


WELL  INTEGRITY:  I 

PROT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT  . 
WELL  LOCKED  , 

PVC  WELL  CAP  L 


PPM  WELL  MOUTH  ^  PPM 


WELL 

DIAMETER 


TEMP,  DEG  C  rS.‘ 

pH,  UNITS  OpH  PAPER  S.O' 

SPECIFIC  CONDUCTIVITY,  uMlos/Oi  O.Oic 
TURBIDITY,  ntu 


EDOX  (a 


/M2. 

lt.*Y 

U-of  11.0+ 

0.  \ 

0.3, 

\‘0 

lA 

S^OD 

S>oT) 

3so 

■400 

15.^ 

is.y 

1^.3 

S.oV 

5.0  4 

5.  »o 

S',  it 

S.i2. 

O.OIc\ 

e.o(*0 

OPlo'^ 

6,tP(l  »• 

JIPMENT  DOCUMENTATION 


G  EQUIPMENT  ID 

PERISTALTIC  PUMP  ISCO  # _ 

DEDICATED  SUBMERSIBL^PUM^ 

BAILER  UE-  Oa-  #_ 

PVC/SILICON  TUBING 

IN-LINE/DISPOSABLE  FILTER _ 

OTHER _ 


D  0  ^  C 

tJi 

1T3o  r. 

2ECON  FLUIDS  USED  UA 

.  POTABLE  WATER  J 

.  LIQUINOX  J 

.  STEAM  CLEANING  □ 

NUMBER  OF  FILTERS  USED  _ 


ERVATION  VOLUME  SAMPLE 


2.1^  •  SAMPLE  OBSERVATIONS 

40d  □  CLEAR 

-  ,  CLOUDY 

4-  1/  .  COLORED 

-  ,  TURBID 

5.3o  v/  .  ODOR 

-  U  OTHER  (SEE  NOTES) 

0  - 


0  ^ 

2Sl 


V^iii  ^1 


ILYTICAL  PARAMETERS 

METHOD 

FRACTION 

PRESERVATION 

VOLUME 

HUMBER 

CODE 

METHOD 

REQUIRED 

VOC 

UM20 

VP 

HCL,  4  DEG  C 

(4)  60  ML 

SVOC 

UM18 

NS 

4  DEG  C 

(2)  1  L  AG 

PEST/PCBs 

UH02 

EC 

4  DEG  C 

(3)  1  L  AG 

UH13 

PAL  INORGANICS  (tec  notes) 

N 

HH03  TO  pH<2 

1  L  P-CUBE 

LEAD  ONLY 

S020 

N 

HN03  TO  pH<2 

EXPLOSIVES 

UW19 

LC 

4  DEG  C 

(3)  1  L  AG 

UU32 

TPHC 

418.1 

0 

H2S04  TO  pH<2  1  L  AG 

TOC 

415.1 

0 

H2S04  TO  pN<2  1  L  AG 

ANIONS 

TF22 

S 

H2S04  TO  pH<2  1  L  P-CUBE 

TT10 

c 

4  DEG  C 

1  L  P-CUBE 

310.1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

TSS  ONLY 

160.2 

C 

4  DEG  C 

1  L  P-CUBE 

H20  QUALITY  (see  notes) 

s 

H2S04  TO  p«<2  1  L  P-CUBE 

c 

4  DEG  C 

1  L  P-CUBE 

N 

HH03  TO  pH<2 

1  L  P-CUBE 

COL I  FORM 

303,  909 

4  DEG  C 

(1)  4  OZ 

ATER  LEVEL  EQUIP.  USED  j 
I  ELECTRIC  COND.  PROBE  cUujJM.  . 
)  PRESSURE  TRANSDUCER 


SAMPLE  BOTTLE  ID  NUMBERS  BOTTLE 


STERILE  _ /  / _ ! _ 


TES  (1)  PURGING  COMPLETE  WHEN  5  WELL  VOLUMES  HAVE  BEEN  PURGED  AND  WHEN  WATER  PARAMETERS  VARY  BY  LESS  THAN  APPROXIMATELY  10X. 
(2)  PAL  INORGANICS:  ICP  METALS  (SS10);  AS  (S022);  SE  (S021);  TL  (S009);  SB  (S028);  PB  (S020);  HG  (S801). 

M20  QUALITY:  P04  (TF27);  TKN  (TF26);  NIT  (TF22);  CL/SOA  (TT10);  TSS  (160.2);  ALK  (301.0);  HARDNESS. 

ALL  PARAWTJMS  COLLECTED  AS  TOTALS,  IE:  NOH-FILTEREO 
SAMPLED  BY:  tK 

RECEIVED  BY:  ‘ 


PttCUECT  USAEC  •  FT.  OEVEMS 


SITE  ID 


f  0  X 


ACTIVITY  jSTAUT  E» 


WATER  LEVEL  /  WELL  DATA 

WELL  DEPTH  tS  ,S4  FT  DiCASURED 

- —  U  HISTORICAL 

WATER  DEPTH  (g  {,1^  | - 


FIELD  SAMPLE  WMER 


JOR  HUMBER 


TOP  OF  WELL  PROTEaiVE 
TOP  OF  CASIMG  CASIHG  STIOC-UP 
_  (FROM  GROUND) 


WELL 

o‘7/n'0^ 

SAMPLING  DATE 

FILE  TYPE  I  CGU 
WEATHER 


PROTEaiVE 
CASING/WELL  DIFF 


HEIGHT  OF  ,  ,,  A.  I 
WATER  COLUMN  .'j],  FT 

01.68  9al/ft  (4-) 

Ml/ft  '  PI 


- WELL  INTEGRITY: 

CAL/VOL  PROT.  CASIHG  SECURE 

f ^ - -  CONCRETE  COLLAR  INTACT 

,2.  total  gal  purged  well  locked 

- PVC  WELL  CAP 


WELL 

DIAMETER 


PID  READINGS:  lAMBIEHT  AIR 


PURGE  DATA 

^  GALLONS  /  /.Z  /i  A6 

PUMPING  RATE  (GPM)  7'/' 


tehp.hgc 

pH.  UNITS  OpH  PAPER  Aj,llL  ?7  I  V,//3  50 

SPECIFIC  CONDUCTIVITY,  uN.o./o  [,(3^  | 


mmaj 


z 


n>^  \  nzi 


0,iif  0’2H 


SAMPLE  OBSERVATIONS 

CLEAR 

CLOUDY 

COLORED _ 

TURBID 

ODOR 

OTHER  (SEE  NOTES) 


TURBIDITY,  ntu 


REDOX 


5I.Z-  7z/  UtZ  \2zz 


CON  TUB 


ANALYTICAL  PARAMETERS 


voc 

SVOC 

PEST/PCBs 

PAL  INORGANICS  (•««  notes) 

LEAD  ONLY 

EXPLOSIVES 

TPHC 

TOC 

ANIONS 


TSS  ONLY 

H20  QUALITY  (see  notes) 


COLIFORM 


METHOD 

NUMBER 


FRACTION  PRESERVATION  VOLUC 


SAMPU  BOTTLE  ID  NUMBERS  BOTTLE 


303,  909 


CODE 

METHOD 

REQUIRED 

VP 

Ha.  4  DEG  C 

(4)  60  ML 

NS 

4  DEG  C 

(2)  1  L  AG 

EC 

4  DEG  C 

(3)  1  L  AG 

H 

HN03  TO  pM<2 

1  L  P-CUBE 

H 

HN03  TO  p«<2 

LC 

4  DEG  C 

(3)  1  L  AG 

H2S06  TO  pM<2 
H2S04  TO  pN<2 
H2SOL  TO  pH<2 
4  DEG  C 
HNQ3  TO  pM<2 
4  DEG  C 
H2S04  TO  pH<2 
4  DEG  C 
HHQ3  TO  pN<2 
4  DEG  C 


1  L  AG 
1  L  AC 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
(1)  4  OZ 
STERILE 


NOTES  (1)  PURGING  COMPLETE  WHEN  5  WELL  VOLtMES  HAVE  BEEN  PURGED  AMD  WHEN  WATER  PARAMETERS  VARY  BY  LESS  THAN  APPROXIMATELY  10Z. 
(2)  PAL  INORGANICS:  ICP  METALS  (SS10);  AS  (S022);  SE  (S021);  TL  (SD09);  SB  (SD28);  PB  (S020);  HC  (SB01).  M 

H20  QUALITY:  P04  (TF27);  TKM  (TF26);  NIT  (TF22);  a/S04  (U10);  TSS  (160.2);  ALK  (301.0);  HARDNESS.  ^ 

ALL  PARAMETERS  COLLEaED  AS  TOTALS,  IE:  MON-FILTERED 

SAMPLED  BY:  _ _ 

RECEIVED  BY:  _ 


PHOJECT]  USAEC  -  FT.  OEVEHS 
ID 


.XATIOH  - 

ACTIVITY  START  EK)  1} ^ 


WATER  LEVEL  /  WELL  DATA 

WELL  DEPTH 

□measured 

Ohictorimi 

WATER  DEPTH 

FIELD  SAMPLE  NUMBER  ^  X  -S'  ?■  ( 
SITE  TYPE  WELL 

JOB  WMBER  O'l/MM-OS 


TOP  OF  WELL  PROTECTIVE 

TOP  OF^SING  CASING  STICX-UP 
fffO  (FROM  GROUND) 


height  of  p 

WATER  COLUMN 

14^ 

3U 

□  l.68  gal/ft 

(4-) 

yi-  s-.t 

□  oal/ft 

PID  READ 

GAL/VOL 

TOTAL  GAL  PURGED 


NELL  INTEGRITY: 

PROT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
WELL  LOCKED 
PVC  WELL  CAP 


STUDY  AREA/AOC 
SAMPLING  DATE 
FILE  TYPE 
WEATHER 


PROTECTIVE 
CASIHG/WELL  OIFF 

lA 

Li  OIAMETERt 


PURGE  DATA 


GALLONS 


AMBIENT  AIR  PPM 


•p  S?  I  1 /;.•)*- 


0-i  PPM 


TEMP,  DEG  C 

pH,  UNITS  OpH  PAPER 
SPECIFIC  CONDUCTIVITY,  i 
TURBIDITY,  ntu 


JIPMEHT  DOCUMENTATION 


0.<o 

maim 

/.I. 

IIB 

iso 

loo 

ISd 

jSo 

ISD 

i3.2- 

13  i 

13.1. 

EH 

13.2- 

laiiai 

(s.o?  t.o'i 

Lio 

0. 14  S' 

o.if> 

0.  j<^7-  (?.  i44 

3> 

2- 

0 

0 

o 

o 

0 

0 

FLING  '  EOUIPMENT  ID 

PERISTALTIC  PUMP  ISCO  « _ 

DEDICATED  SUBICRSIBL^PUV 
BAILER  U2»  UA* 

PVC/SILICQN  TUBING 

IN-LINE/DISPOSABLE  FILTER _ 

OTHER _ 


«-2i»  P.zi-  0.|? 

:CON  FLUIDS  USED 
POTABLE  WATER 
LIQUINOX 
STEAM  CLEANING 


NUMBER  OF  FILTERS  USED 


l>  t>-li  jJ.Dl  0 

iTER  LEVEL  EQUIP.  USED 
ELECTRIC  COND.  PROBE 
PRESSURE  TRANSDUCER 


ANALYTICAL  PARAMETERS 


METHOD 

NUMBER 


VOC  UM20 

SVOC  UM18 

PEST/PCBs  UH02 

UH13 

PAL  INORGANICS  (see  notes) 

LEAD  ONLY  S020 

EXPLOSIVES  UU19 

Uia2 

TPHC  A18.1 

TOC  415.1 

ANIONS  TF22 

TT10 

310.1 

TSS  ONLY  160.2 

H20  QUALITY  (see  notes) 


FRACTION  PRESERVATION  VOLUME  SAMPLE 
CODE  METHOD  REQUIRED  COLLECTED 

VP  HCL,  4  DEC  C  (4)  60  ML  C 
NS  4  DEG  C  (2)  1  L  AG  L 
EC  4  DEG  C  (3)  1  L  AC  L 


SAMPLE  BOTTLE  ID  NUMBERS  BOTTLE 


□  CaiFORM 


303,  909 


HNQ3  TO  pH<2 
HNQ3  TO  pM<2 
4  DEG  C 

H2S04  TO  pH<2 
H2S04  TO  pN<2 
H2S04  TO  pH<2 
4  DEG  C 
HHa3  TO  pH<2 
4  DEG  C 
H2S04  TO  pH<2 
4  DEG  C 
HH03  TO  pH<2 
4  DEG  C 


1  L  P-CUBE 

(3)  1  L  AG 

1  L  AG 
1  L  AG 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
(1)  4  02 
STERILE 


TES  (1)  PURGING  COMPLETE  WHEN  5  WELL  VOLUMES  HAVE  BEEN  PURGED  MO  WHEN  WATER  PARAMETERS  VMY  BY  LESS  TNM  APPROXIMATELY  10X. 
(2)  PAL  IHORGMICS:  ICP  METALS  (SS10);  AS  (S022);  SE  (S021);  TL  (S009);  SB  (S028);  PB  (S020);  HG  (S801). 

H20  QUALITY:  P04  (TF27);  TKN  (TF26);  NIT  (TF22);  CL/S04  (TT10);  TSS  (160.2);  ALK  (301.0);  HARDNESS. 

ALL  PARAMETU^COLLECTED  AS  TOTALS,  IE:  NON-FILTERED 

SAMPLED  BY:  _ 

RECEIVED  BY;  ~ 


USAEC  -  FT.  OEVEMS 


IBHMBHMEBI 


Jill 


FIELD  SAMPLE  NUMBER 

M  )<■  ■5'  ?  /  Z 

^  1  1  STUDY  AREA/AOC 

SITE  TYPE 

WELL 

SAMPLING  DATE 

JOB  NUMBER 

FILE  TYPE 

WEATHER 

iSu«*jy 


\^.\S 

FT 

FT 

_ 

WATER  LEVEL  /  WELL  DATA 


WATER  DEPTH  > 

HEIGHT  OF  r 
WATER  COLUMN 


PURGE  DATA  -'T'T/uiJWBBSL 
GALLONS 
PUMPING  RATE  (GPM} 


TEMP,  DEG  C 

pH.  UNITS  OpH  PAPER 


fMEASURED 

Jhistonical 


TOP  OF  WELL  PROTECTIVE 

TOP  OFt^ING  CASING  STICK -UP 
_ Nc-  (FROM  GROUS) 


GAL/VOL 

TOTAL  GAL  PURGED 


WELL  INTEGRITY: 

PROT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
WELL  LOCKED 
PVC  WELL  CAP 


3  PROTECTIVE 

CASING/UELL  DIFF 

Bn^  wellC 

□  DIAMETER  - 


AMBIENT  AIR  O 

PPM 

HiiTm 

/J 

..... 

3.<i 


Iii^i 

IZZf 

■ 

■.JLLIlLC 

TURBIDITY,  ntu 


REDOX  ( 


WBk 

/^J 

//.6 

/■2>,5 

/SS 

S',  Of 

Stfo 

5f2. 

0,77 

6  Hi 

0.7^ 

OM 

0.72 

ItOilBl 

JIPMENT  DOCUMENTATION  (/,3^  (  \ttCZ  j  ^'6? 

artUF*  CAMOI  liltfi  EQUIPMENT  ID  DECON  FLUIDS  USED 


G  EQUIPMENT  ID 

PERISTALTIC  PUMP  ISCO  # _ 

DEDICATED  SUBMERSIBL^PUM^ 

BAILER  az-  UA-  #_ 

PVC/SILICON  TUBING 

IN-LINE/OISPOSABLE  FILTER _ 

OTHER  _ 


^  FLUIDS  USED 
POTA8U  WATER 
LIQUINQX 
STEAM  CLEANING 


NUMBER  OF  FILTERS  USED 


/^,5| 


I 


zsi 


o,\2  \0i%v  O'U  J 

rER  LEVEL  EQUIP.  USED 
ELECTRIC  CONO.  PROBE 
PRESSURE  TRANSDUCER 


0 


ANALYTICAL  PARAMETERS 


VOC 

SVOC 

PEST/PCB* 

PAL  INORGANICS  (tee  note*} 

LEAD  ONLY 

EXPLOSIVES 

TPHC 

TOC 

ANIONS 


TSS  ONLY 

HZO  QUALITY  (tee  notet) 


METHOD 

NUMBER 


FRACTION  PRESERVATION  VOLUME  SAMPLE 
CODE  METHCD  REQUIRED  COLLECTED 


SAMPLE  BOTTLE  ID  NUMBERS  BOTTLE 


HCL,  A  DEG  C 
A  DEG  C 
A  DEG  C 


(A)  60  ML 

(2)  1  L  AC 

(3)  1  L  AC 


HMOS  TO  pH<2  1  L  P-QJBE 
NMQ3  TO  pM<Z 

A  DEG  C  (3)  1  L  AC 


□  COLIFORM 


303,  909 


H2S0A  TO  pM<Z 
HZSOA  TO  pH<Z 
HZSOA  to  pM<Z 
A  DEG  C 
HN03  TO  pH<Z 
A  DEG  C 
HZSOA  TO  pH<2 
A  DEG  C 
ma  TO  pH<2 
A  DEG  C 


1  L  AG 
1  L  AC 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
(1>  A  OZ 
STERILE 


NOTES  (1)  PURGING  C3B»LETE  WHEN  5  NELL  VOLUMES  NAVE  BEEN  ^ 

(2)  PAL  INORGANICS:  ICP  METALS  (SSlO);  AS  (S022);  S£  (S021);  TL  (S009);  SB  (S0Z8);  Pt  (S020>;  HC  (SB01).  m 

HZO  QUALITY;  POA  (TF27);  TKN  (TF26);  NIT  (TF22);  CL/SOA  (TT10);  TSS  (160.2);  ALK  (301.0);  HARDNESS.  V 

ALL  PARAMETERS  COLLECTED  AS  TOTALS,  IE:  MON-FILTERED 

SAMPLED  BY;  _ _ _ _ 

RECEIVED  BY:  _ _ _ _ 


ECT  USAEC  •  FT.  OEVENS 
ID 


|5i9M-  i1l6|-  M  W 

.XATION  - - - - 

ACTIVITY  START 


FIELD  SA»»»LE  HUCER  ^  5'  If  j  ^  |  STUDY  AREA/AOC 

SITE  TYPE  UELL  SAirtlRC  DATE 


JOS  NUNBER 


-oSs 


SAMPLING  DATE 
FILE  TYPE 
UEATHER 


WATER  LEVEL  /  UELL  DATA 
WELL  DEPTH  |  $  FT 

WATER  DEPTH  FT 


nCASUREO 
] HISTORICAL 


TOP  OF  WELL  PROTECTIVE 
OP  OF ^CASING  CASING  STIOC-UP 
_ 0vCy  (FROM  GROUND) 


PROTECTIVE 
CASING/WELL  01 FF 


■[Z 


WATER  DEPTH 

HEIGHT  OF 
WATER  COLUMN 


GAL/VOL 

TOTAL  GAL  PURGED 


31,68  9«l/ft  («■) 

PID  READINGS: 


WELL  INTEGRITY: 

PROT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
WELL  LOCKED 
PVC  UELL  CAP 


UELL  MOUTH  PP 


UELL'^KJNCH 
DIAMETER  INCH 
□  INCH 


1  PURGE  DATA 

VOLUME^ 

GALLONS 

PUMPING  RATE  (GPM) 

TEMP,  DEG  C 

pH,  UNITS 

□  pH  PAPER 

SPECIFIC  CONDUCTIVITY, 

uNios/csi 

TURBIDITY, 

ntu 

.  llO 


1M.0 

7f{$ 

tm 

Wk 

r.2 

wsnssBM 

tKO 

Jt! 

J/2 

BB 

mom 

tm 

mESBEm 

53 

JIPMENT  DOCUMENTATION  2>.U  H 0 

eAiiai  tui.  '  eMiTfM«eiiT  tn  nerviAt  eiiivne  iiecn  '  uAvea  ■  euei  CMifB 


'  EQUIPMENT  ID 

PERISTALTIC  PUMP  ISCO  « _ 

DEDICATED  SUBMERSIBLE PUMPL 
BAILER  UE*  U4"  « 

PVC/SILICON  TUBING 

IN-LINE/OISPOSABLE  FILTER _ 

OTHER _ 


CON  FLUIDS  USED 
POTABLE  WATER 
LIQUINOX 
STEAM  aEANING 


HUMBER  OF  FILTERS  USED 


ITER  LEVEL  EQUIP.  U 
ELECTRIC  COND.  PROBE 
PRESSURE  TRANSDUCER 


SAMPLE  OBSERVATIONS 


CLEAR 

CLOUDY 

COLORED _ 

TURBID 

ODOR 

OTHER  <SEE  NOTES) 


■ _ 


ANALYTICAL  PARAMETERS 


VOC 

SVOC 

PEST/PCB* 

PAL  INORGANICS  (sec  notes) 

LEAD  ONLY 

EXPLOSIVES 

TPHC 

TOC 

ANIONS 


TSS  ONLY 

H20  QUALITY  (see  notes) 


METHOD  FRACTION  PRESERVATION  VOLUME  SAMPLE 
NUNBER  CODE  METHOD  REQUIRED  COLLECTED 


SAMPLE  BOTTLE  ID  NUMBERS  BOTTLE 


HCL,  4  DEG  C  (4)  60 
4  DEG  C  (2)  1 

4  DEG  C  (3)  1  I 


60  ML  , 

1  L  AG 
1  L  AG  L 


HN03  TO  pH<2  1  L  P-CUBE 
HNOS  TO  pN<2 
4  DEG  C  (3)  1  L  AG 


□  COLIFORM 


303,  909 


H2S04  TO  pM<2 
H2S04  TO  pH<2 
H2S04  TO  pH<2 
4  DEG  C 
HN03  TO  pH<2 
4  DEG  C 
K2S04  TO  pN<2 
4  DEG  C 
HNCO  TO  pM<2 
4  DEG  C 


1  L  AG 
1  L  AC 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-dJBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
(1)  4  02 
STERILE 


TES  (1)  PURGING  COMPLETE  WHEN  S  UELL  VOLUMES  HAVE  BEEN  PURGED  AND  WHEN  WATER  PARAMETERS  VARY  BY  LESS  THAN  APPROXINATELT  10Z. 
(2)  PAL  INORGANICS:  ICP  METALS  (SSIO);  AS  ($022);  SE  (S021);  TL  (SO09);  SB  (S028);  PB  (S020);  HG  (SSOI). 

H20  QUALITY:  P04  (TF27);  TKN  (TF26);  NIT  <TF22);  CL/S04  (TTIO);  TSS  (160.2);  ALK  (301.0);  HARDNESS. 

ALL  PARAMETERS  COLLECTED  AS  TOTALS,  IE:  NON-FILTERS 

SAMPLS  BY:  _ _ 

RECEIVED  BY:  _ _ 


USAEC  -  FT.  OEVEHS 


FIELD  SAITLE  HUMBER  ^  0  ?- /  3  STUDY  AREA/AOC 


SITE  TYPE  HELL 


START  0:5^ 


JOB  NUMBER 


UATER  LEVEL  /  WELL  DATA 

WELL  DEPTH  ft  4. 2^  FT  PmEASUKED 
— i- - -  UHISTOBIQ 

UATER  DEPTH  Z"  I - r^T" 


TOP  OF  WELL'  PROTECTIVE 
TOP  of«(2iisimg  casing  STICX-UP 

(FROM  GROUND) 


SAMPLING  DATE 
FILE  TYPE 
WEATHER 


PROTECTIVE 
CASIHG/UELL  OIFF 


HEIGHT  OF 
WATER  COLUMN 


^6. 


flal/ft  (4") 


-L.  ^  GAL/VOL 

m  TOTAL  GAL  PURGED  I 

W 

PID  READINGS:  AMBIENT  AIR  Q 
5  ^  fo — 


WELL  INTEGRITY: 

PROT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
WELL  LOCXEO 
PVC  WELL  CAP 


PPM  UELL  MOUTH  PP 


WELL 

DIAMETER 


GALLONS 
PUMPING  RATE  (GPM) 

TEMP.  DEG  C 

pH,  UNITS  OpH  PAPER 


4^ 

if/ 

3 

m/m 

7 

m 

H.-r 

fU 

Loi 


SPECIFIC  CONDUCTIVITY,  uMioa/eai  ,  5^3  ,5</^  .'^$0  _ 

TURBIDITY,  ntu  ^  6  /4  6  ^ 

REDOX  Ca  COMPLETION  OF  PURGING):  //'D  2.^^  2^ 


JIPMENT  DOCUMENTATION  tJ^lX  J.ti,  7.i0 

. J8GING  SAMPLING  EOUIPMENT  ID  DECON  FLUIDS  USED 

PERISTALTIC  PUMP  ISCO  i _  i ''^POTABLE  UATER 

;  :  DEDICATED  SUBMERSIBLE PIW  ,  LIQUIHOX 

.  BAILER  UE"  U4"  # _  ,  STEAM  CLEANING 

a  |J  PVC/SILICON  TUBING  -  □  _ 

i  IN-LINE/DISPOSABLE  FILTER 

□  □  OTHER _  NUMBER  OF  FILTERS  USED 


SAMPLE  OBSERVATIONS 


CLEAR 

CLOUDY 

COLORED _ 

TURBID 

ODOR 

OTHER  (SEE  NOTES). 

,^5 


I, 


TER  LEVEL 
'ELECTRIC 
PRESSURE 


EQUIP.  USED 
CONO.  PROSE 
TRANSDUCER 


(LYTICAL  PARAMETERS 

METHOD 

FRACTION 

PRESERVATION 

VOLUME 

NUMBER 

CODE 

METHOD 

REQUIRED 

VOC 

UM20 

VP 

HCL,  4  DEG  C 

(4)  60  ML 

SVOC 

UM18 

NS 

4  DEG  C 

(2)  1  L''AC 

PEST/PCBs 

UH02 

EC 

4  DEG  C 

(3)  1  L  AC 

UH13 

PAL  INORGANICS  (see  notes) 

H 

HN03  TO  pH<2 

1  L  P-CUBE 

LEAD  ONLY 

SD20 

H 

HH03  TO  pH<2 

EXPLOSIVES 

UU19 

LC 

4  DEG  C 

(3)  1  L  AG 

UU32 

TPHC 

L18.1 

0 

H2S04  TO  |aM<2 

1  L  AG 

TOC 

415.1 

0 

H2S04  TO  pH<2  1  L  AG 

ANIONS 

TF22 

s 

H2S04  TO  pH<2  1  L  P-CUBE 

TT10 

c 

4  DEG  C 

1  L  P-CUBE 

310.1 

N 

HN03  TO  pN<2 

1  L  P-CUBE 

TSS  ONLY 

160.2 

c 

4  DEG  C 

1  L  P-CUBE 

H20  QUALITY  (see  notes) 

s 

H2S04  TO  pH<2  1  L  P-CUBE 

c 

4  DEG  C 

1  L  P-CUBE 

N 

HNOS  TO  pH<2 

1  L  P-CUBE 

COLIFORM 

303,  909 

4  DEG  C 

(1)  4  02 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  ID  NUMBERS  BOTTLE 

j  , _ 


STERILE  _ / _ f _ / _ 


NOTES  (1)  PURGING  COMPLETE  WHEN  5  UELL  VOLUMES  HAVE  BEEN  PURGED  AND  WHEN  UATER  PARAMETERS  VARY  BY  LESS  THAN  APPROXIMATELY  10)^ 
(2)  PAL  INORGANICS:  ICP  METALS  (SSIO);  AS  (S022);  S£  (S021);  TL  (S009);  SB  (SD28);  PB  (S020);  NG  (SB01). 

H20  QUALITY:  POL  (TF27);  TKN  (TF26);  NIT  (TF22);  CL/S04  (TT10);  TSS  (160.2);  ALK  (301.0);  HARDNESS. 

ALL  PARA^ERS  COLLECTED  AS  TOTALS,  IE:  HON-FILTEREO 

SAMPLED  BY:  Wl  Cr  _ 

RECEIVED  BY:  1?  P^.srAr, _ 


SURFACE 


^  ••  Kp  p.  <■ 


Project:  i..-P' 

Project  Number:  _ 
Site  Identification: 
Time:  Start: 


SOIL  SAMPLE 

Field  Sample  No.  S-C? 

Depth  of  Sample  Si^ 

Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


'■d  Cl  Y  A.-  1  -fi. 


Aoc  57  Arfa  ^ 


:■? 


Eq^ittwit  Used  For  Collection: 

[vi  Hand  Auger 

/C<?VW^-S.  Split  Spoon  f  L>r  ',Uj) 

(£7  (  1  Shovel  ' 

(vf^and  Spoon 
[  ]  Aluminum  Pans 

(  1 SS  Bucket  /  j  V 

[ •/  S5;  Ic-outl  (Ag-gf  O'rvlui 


Type  Of  Sample  Collected: 
[VT  Discrete 
[  I  Composite 

Sample  Observations: 

t  lOdor _ 

(  I  Color _ 


Soil  Type: 

(  IClay 
[  jSand 
[vf  Organic 
[  ]  Gravel 

M  sni 


Sample  Location  Sketch: 

[  jyes 

[vf  No  'Sep  d/ 


SAMPLES  COLLECTED 

Method 

Fraction 

Volume 

Preservation 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Reqi 

jired 

Method 

Collected 

ID  Numbers 

[A  VOC 

LM19 

SV 

(2)  20Z  AG 

4DEGC 

['/ 

/  /  / 

r]  SVOC 

LM18 

SS 

(1)  160Z  AG 

ivT 

/  /  / 

M  Pest/PCB 

LH16 

SS 

[vf 

/  /  / 

LH10 

['  1 

/  /  / 

[vf* PAL  Inorganics 

See  Below 

SS 

ivA 

/  /  / 

[  ]  Explosives 

LW12 

SS 

t  1 

/  /  / 

[-4  TPHC 

418.1 

SS 

bA 

/  /  / 

[  1  Lead  Only 

JD17 

SS 

[  ! 

/  /  / 

.JM  TOC 

415.1 

SS 

[  1. 

/  /  / 

(  L^CLP 

1311 

SS 

4  DEG  C4  [y^ 

/  /  / 

£«<|  CPH/VPH 

(1)  16  OZ  AG 

PAL  Inorganics:  ICP  Metals  (JS16;  AS  (J019);  SH  (J015);  TL  (J024);  SB  (JD25);  PB  (JD17):  HG  (JB10). 


NOTES/SKETCH  Jj’  ^  _  Ti  r>/V€ _  b  iD  QPSCn^. 

I'S'mPy,  If??'”  °v7r-5'; 

'  '  w  rv\ed 

r*  •  f 

ColWc-heci  cor>j-irnna-bp^  Sar>,pt^  ^FS7oio' 

(S\57o,oi) 

HiAP'^fSrJ  =  QST  laJb  ID 


9505005SL  2 


FIGURE  4-7 

SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc.- 


Project:  nPKk.nt) _ 

Project  Number:  _ 

Site  Identification: _ .5* ZS -^,^-02.% _ 

Time:  Start:  <  O  ?> End:  vJoO 


SOIL  SAMPLE 

Field  Sample  No. 


Depth  of  Sample 

Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


-  '  i  -ft-  b(Ji 

Li'  /j 


2m _  Signature  of  Sampler 


Equpment  Used  Fpr  Collection: 

M  Hand  Auger  C(Xj2j>d 
{  ]S.S.  Split  Spoon  'J 

i  j  Shovel 
(l-fHand  Spoon 
I  j  Aluminum  Pans 
(  ]SS  Bucket 

( S/1  .SS  on  .Uj 

^  - 


_ 


Dier:  t. 


Tyr^  Of  Sample  Collected: 
( i-jxiiscrete 
[  i  Composite 

Sample  Observations: 

[  ]  Odor _ 

[  1  Color _ 

[  1 _ 


Soil  Type: 

[  IClay 
[  j  Sand 
[  1  Organic 
i  ]  Gravel 


Sample  Location  Sketch: 

(  pres 

Ivi  No  r'r'Cl.p 


SAMPLES  COLLECTED 

Analysis 

[rf-VOC 

(Asvoc 

l-/f  Pest/PCB 

[/]  PAL  Inorganics 
[  ]  Explosives 

(  ^tphc 

[  ]  Lead  Only 
[  1  TOC 

I  ifrcLP 
W  Efh)n/FH 


Method 

Number 

LMig 

LM18 

LH16 

LH10 

See  Below 
LW12 

418.1 
JD17 

415.1 
1311 


Fraction 

Code 

SV 

SS 

SS 


Volume 
Required 
(2)  202  AG 
(1)  1602  AG 


Lyj  bFHWrH  (1)16  02  AG 

PAL  Inorganics:  ICP  Metals  (JS16;  AS  (JD19);  SE  (JD15);  TL(JD24);  SB  (JD25):  PB  (JD17);  HG  (JBIO) 

NOTES/SKETCH 


Preservation  Sample 

Method  Collected 

4DEGC 

\Jr 

u 

1  1 

4  DEG  C/i-vi^-hl^ri^i  kr 
);HG  (JBIO). 


Sample  Bottle 
ID  Numbers 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

/ 

/ 

1 

/ 

/ 

1 

/ 

/ 

/ 

/ 

/ 

OOLtv.p  10 


5FS7o2oo  fOH  O 

5F57o;lCi 


rbqo)  ( PP'^) 

0-0  5-'  sandy  5, 14^  ^  g, 

i-^  0,3  4-- 


SQ.rv'.pk  Cotl^^Cted  • 

^Qsr  [qJb# 

SK570XOO 


<^'0,5  ^  'i^Q 


FIGURE  4-7 

SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc.- 


9505005S  L  2 


Project: 

Site:  f.  bC  ‘fl 

F\r€a 

Proiect  Number:  r)‘1iH4.rs?^ 

Date: 

Site  Identification:  SlS--^t‘S—  OBX 

E 

VO  C> 

Time:  Start:  End:  1/40 

Signature  of  Sampler:  L 

i .  .  /  — _ 

SOIL  SAMPLE 

Field  Sample  No. _ jYfJ  ysW 

Depth  of  Sample  _  Srflg.  IrcLoA} 

Field  GC  Data:  [  ]  Field  Duplicate  Collected 

Duplicate  ID _ 


Equipment  Used  For  Collection: 

(vf Hand  Auger  f'JLxip  ohUA/ 
(  1  S.S.  Split  Spoon 


[  )  Shovel 
|/f  Hand  Spoon 
[  1  Aluminum  Pans 
(  jss  Bucket 
I A  SS 


Soil  Type: 

[  IClay 
[  jSand 
[  ]  Organic 
i  j  Gravel 


i  *  5  '  ioQ 


f 


Typ^Of  Sample  Collected: 

[  tj^iscrete 
{  )  Composite 

Sample  Observations: 

[Wfodor  ft-gfrO 

(  1  Color  ' 

f  1 _ 


Sample  Location  Sketch: 
[  JYes 
[l4  No 


lOLp 


SAMPLES  COLLECTED 

Method 

Fraction 

Volume 

Preservation 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Required 

Method 

Collected 

ID  Numbers 

(2  voc 

LM19 

SV 

(2)20ZAG 

4DEGC 

M 

/ 

/  / 

M  svoc 

LMie 

SS 

(1)  16  0ZAG 

M 

/ 

!  / 

(Vf  PesVPCB 

LH16 

SS 

/ 

/  / 

J 

LH10 

[  ] 

/ 

/  / 

[v'l  PAL  Inorganics 

See  Below 

SS 

[vT" 

/ 

/  / 

[  ]  Explosives 

LW12 

SS 

[  1 

/ 

/  / 

[v4  TPHC 

418.1 

SS 

1 

/  / 

i  i  Lead  Only 

JD17 

SS 

1 

[  1 

1 

/  / 

1  1  TOC 

415.1 

SS 

[  1 

1 

/  / 

[  LTCLP 

M  £  Pt-!/VP4 

1311 

SS 

(1)16  0Z  AG 

4  DEG  C^ryitioH 

/ 

/  / 

PAL  Inorgariics:  ICP  Metals  (JS1 6;  AS  (JD19):  SE  (JD15);  TL  {J024);  SB  (JD25);  PB  (JD17);  HG  (JB10). 

NOTES/SKETCH 


Sc^r\^  iD 

3^570300 

^FS7o3oz 


i  irvu^’. 


IZO 

:l3o 


(■ft  bgsy 

o-  o,s' 
2-2.5' 


rppn) 

_P!D 

0.3 


0L95. 


')(Xr, 


i . 


ri+tb  o* 
l?rc.-ajyj 

<3v'fo  tr»g.;>jrv-H  sarvclu 

ora  CurryoriL 

U-fT-'St'k:  sarr.pLg  ( SxSvosoj.^  Coitc-h’d 


Z'2.t)  '(a-, 

J 

Qsr  Ictb  ■#  ■ 


C  pf-hr.  oduor)  ^ 

Hi  APV  15-^3 


FIGURE  4-7 

SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
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iV 

d) 


9505005S  L  2 


Project: _ 

Project  Number: _ 

Site  Identification 
Time:  Start: 


SOIL  SAMPLE 

Field  Sample  No. 

Depth  of  Sample 


Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


4t  -.  br: 


Equipment  Used  For  Collection: 

[*4  Hand  Auger  cAj?J?-p  o'O  Li  j 
[  ]  S.S.  Split  Spoon  ‘ 

[  jshovel 
[  vf>land  Spoon 
[  j  Aluminum  Pans 
(  Bucket .  X  f  i  „ 


t 


f  y 


Typ^Of  Sample  Collected: 
(V^iscrete 
[  )  Composite 

Sample  Observations: 

[  )  Odor _ 

(  ]  Color _ 


Soil  Type: 

I  J^ay 
fr<nSand 
[  ]  Organic 
[  1  Gravel 


Sample  Location  Sketch: 
[  pres 
M  No 


SAMPLES  COLLECTED 

Method 

Fraction 

Analysis 

Number 

Code 

k/T  voc 

LMId 

SV 

M  svoc 

LM18 

SS 

^  PesVPCB 

LH16 

SS 

llX^ PAL  Inorganics 

LH10 

See  Below 

SS 

[  ]  Explosives 

LW12 

SS 

[./f  TPHC 

418.1 

SS 

[  ]  Lead  Only 

JD17 

SS 

[  I  TOC 

415.1 

SS 

(  I  TCLP 

1311 

SS 

li/A  efHf'v'Tri 

PAL  Inorganics:  ICP  Metals  (JS1 6:  AS  (JD19):  SE  (JD15):  TL  (JC 

Volume 

Required 

(2)  202  AG 
(1)  1602  AG 


(1)  16  02  AG 


Preservation  Sample 

Method  Collected 

4  DEG  C  (vf 

(< 

[-< 

‘  I 

M 
[  1 
Ivi' 

[  1 

4DEGc/r^orf 


NOTES/SKETCH 


Sample  Bottle 
ID  Numbers 


30.0^-^  I'D 

[ft, 

n5S 

0.3 

5’P57oHo  I 

tzoc 

1-1.5 

0,5 

(  SK^704o{4 

SCxrr.pU  y 

(jo  U^  cfed 

p  - 

Ti^rY'. 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

/ 

/ 

1 

/ 

/ 

1 

/ 

/ 

/ 

Qsr  Icxb  #  HLT^DVl5;KLj 


ou 


|0oarr^by  QA  Sc-1%^ 
i“  t '  5'  ^4 
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FIGURE  4-7 

SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc.- 


SURFACE  SOIL  SAMPLE  FIELD  DATA  RECORD 


Project:  r,." 


Project  Number:  0‘^ii44  ,OK 


Site  Identification:  O^X 


Site:  A6  C  ^rfl  PiTZcX  ^ 

Date:  5'  |  '^  S 


Time:  Start: 


End: 


MJO 


Signature  of  Sampler: . 


SOIL  SAMPLE 

Reid  Sample  No. 


Depth  of  Sample 


^9^  lydLpuJ) 


Eqt^e - - 

[i/f  Hand  Auger  CcLjt^-  or^loy,) 
[  1S.S.  Split  Spoon  ' 

[  ]  Shovel 
[  vf^and  Spoon 
j  j  Aluminum  Pans 


Reid  GC  Data;  [  ]  Reid  Duplicate  Collected 
Duplicate  ID _ 


ivCSSW 


iiJ 


^  3.5 -Lj- 


Typ^^Of  Sample  Collected: 
[Vf^iscrete 
[  j  Composite 

Sample  Observations: 

[  lOdor _ 

[  ]  Color _ 

[  1 _ 


Soil  Type: 

(  IClay 
1  1  Sand 
[  1  Organic 
[  j  Gravel 


Sample  Location  Sketch; 
(vfNo  rn 


CJLp 


SAMPLES  COLLECTED 

Analysis 

(✓fvoc 

[./fSVOC 

(..^est/PCB 

[t^PAL  Inorganics 
[  1  Explosives 
[;<TPHC 
[  j  Lead  Only 
[  1  TOC 

biWn/vPH 


Method 

Number 

LM19 

LM18 

LH16 

LHIO 

See  Below 
LW12 

418.1 
JD17 

415.1 
1311 


Fraction 

Code 

SV 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 


Volume 
Required 
(2)20ZAG 
(1)16  0ZAG 


Presen/adon 

Method 

4DEGC 


Sample 

Collected 

[\y 

iuK 

WY’ 

[  1 

[  I 
I  I 


Sample  Bottle 
ID  Numbers 


(1)160Z  AG 


4  DEG 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Inorganics:  ICP  Metals  (JS1 6;  AS  (JD19):  SE  (JD15);  TL (J024); SB  {JD25);  PB  (JD17);  HG  (JBIO). 
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SoL'^y^.p  I  .  1/  VA 

1 5  S5~ 
Hi  O 


S^S7oST^ 

g)f 


^  -fp.  by>3 
O-OS 

3-H.S 


3. 


PiD 

^pptv\^ 


03 


Ohs 


iLreil  ^adM 

rocidu 


O {3' Site.  S'QrnpLc  Cijxl^.cled  '-GiSYr) 


0 


Z-a.s  -R  I 


0^  I  IdA  ir  “  HL'fl  15  -k;  S" 
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FIGURE  4-7 

SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc.- 


SURFACE  SOIL  SAMPLE  FIELD  DATA  RECORD 


Project: _ n 

Project  Number:  ' 

Site  Identification: _ 

Time:  Start:  5D 


0*^  I  MM  Og 


57  s-  ‘ig-  Qgry 


End: 


!o;o 


Site:  fiOC  3-~ 

Date: _ 5  / _ 

Signature  of  Sampler:  t? 


SOIL  SAMPLE 

Field  Samole  No. 

Eqwpment  Used  For  Collection: 

[vTHand  Auger  (cij?.jgO 
[  I  S.S.  Split  Spoon 

Soil  Type: 

(  IClay 
[  j  Sand 

Depth  of  Samcle 

(  j  Shovel 
(v/fHand  Spoon 
[  j  Aluminum  Pans 

[  1  Organic 
[  j  Gravel 

Field  GC  Data:  [  ]  Field  Duplicate  Collected 

Duplicate  ID 

[  j  SS  Bucket  ^ , 

tiX  5S  cttOU 

j) 

y.  6'"  5 

TyoB  Of  Sample  Collected: 

[Vn  Discrete 
[  j  Composite 

Sample  Observations: 

I  1  Odor 

1  1  Color 

[  I 

Sample  Location  Sketch: 

[  I  Yes 

tt/No  tVin.|0 

SAMPLES  COLLECTED 

Method 

Fraction 

Volume 

Preservation 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Reouired 

Method 

Collected 

ID  Numbers 

[•4  VOC 

LM19 

SV 

(2)20ZAG 

4DEGC 

/ 

/  / 

[/]  SVOC 

LMtS 

SS 

(1)16  0Z  AG 

/ 

/  / 

Pest/PCB 

LH16 

SS 

/ 

/  / 

LH10 

I  1 

/ 

/  / 

[  /f  PAL  Inorganics 

See  Below 

SS 

/ 

/  / 

[  ]  Explosives 

LW12 

SS 

t  1 

/ 

/  / 

[Jf  TPHC 

418.1 

SS 

/ 

/  / 

[  j  Lead  Only 

JD17 

SS 

] 

[  ) 

/ 

/  / 

I  1  TOC 

415.1 

SS 

[  1 

/ 

/  / 

(  LTCLP 

1311 

SS 

4  DEG  [y/\ 

/ 

/  / 

{A  EPrlK'f  H 

(1)16  0Z  AG 

1 

PAL  Inorganics:  ICP  Metals  (JS16;  AS  (JD19):  SE  (J015);  TL  (JD24);  SB  (J025);  PB  (JD17);  HG  (JBIO). 
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9505005SL  2 


HlHi 

Project:  0SAJfU7,^ 

sjte:  Aoc  37  Area  ^ 

Project  Number:  QR  }‘-i‘4.0% 

Date:  SMRHB 

Site  Identjfjcation:  STS-^B^OTy. 

Tjme:  Start:  End: 

Sjgnature  of  Samoler:  1  Pfci./f'XJJ  P.. 

SOIL  SAMPLE 

Field  Sample  No. 


Depth  of  Sample 

Field  GC  Data:  ^^^ield  Duplicate  Collected 
Duplicate  ID  ‘77  0703 


Equipment  Used  ^r.Collection: 

[y^and  Auger  O'n'UAj 

(  ]  S.S.  Split  Spoon 
[  j^hovel 
[‘^and  Spoon 
[  1  Aluminum  Pans 


Soil  Type: 

(  IClay 
[  jSand 
(  1  Organic 
[  1  Gravel 


(QST  \ah.  ^  HlAOV  iS^  ^iJjyp, 


R. 


!vl^  brh ).  s  i  /skaU/Pvo  o- 

tXJZJLf} 

T yppXJf  Sample  Collected :  i 

[uiuiscrt 


[i/J  Discrete 
(  ]  Composite 

Sample  Observations: 

(  I  Odor _ 

[  1  Color _ 

[  1 _ 


Sample  Location  Sketch: 

[4^0  rna.‘ 


f 


SMI4PLES  COLLECTED 

Method 

Fraction 

Volume 

Presen/ation 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Required 

Method 

Collected 

ID  Numbers 

[^VOC 

LM19 

SV 

(2)  202  AG 

4DEGC 

M- 

/ 

/  / 

[R  SVOC 

LM18 

SS 

(1)  16  02  AG 

M" 

/ 

/  / 

(if  Pest/PCB 

LH16 

SS 

/  / 

LH10 

[  1 

/ 

/  / 

['^PAL  Inorganics 

See  Below 

SS 

or 

/ 

/  / 

[  ]  Explosives 

LW12 

SS 

n 

/ 

/  / 

U'TPHC 

418.1 

SS 

1 

[✓f 

/ 

/  / 

(  1  Lead  Only 

JD17 

SS 

i 

[  1 

/ 

/  / 

[  1  TOC 

415.1 

SS 

1 

I  1. 

/ 

/  / 

t  UTCLP  ,  ,  _ _ 

1311 

SS 

4DEGc/yeort  H 

/ 

/  / 

.  Inorganics: 


■H  {1)16  02  AG  “• 

'  Metals  (JS1 6;  AS  (J019);  SE  (JD15);  TL  (JD24);  SB  (JD25);  PB  (JD17);  HG  (JB10). 
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f*  -r  V 
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Nores/SKETCH 


^CUfSAl 


_ 

fi  t> 

i  'i 

ioqs) 

C 

lb"5D 

c-c.r 

'7 

1^60 

\-1.5r 

e.9 

bnuTY-:  o'/q>  ■i-  Jt 

g  .a»wx^  ur^  ^a‘no 
‘^,f'  rv  ioi^' 

{  JV\jOfSi'') 


9505005SL  2 


o-(?^  si4e  Scirv.^U  c<dlUcM  eft-  ^J^S7oSet> 

(o-  0.5 '  bgo) 

QST  LcUo  ■#  -  Dv 

-Der,'^  rmfr  rr.X- 

SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 

- ABB  Environmental  Services,  Inc.- 


Proiect: 

Site;  Aoc  S7  Area  Z 

Project  Number: 

Date:  5  /  i  9 19  “3 

Site  identification: 

57S-9i<.-cRK 

'  ,o 

.  p  r  ^ —  yO 

Time:  Start: 

|6/Tn  End:  _ L62A _ 

Sionature  of  Samoler;  1  jVtX'V'LDJ  t'.  iC^i^ 

-  ...  .  . .  J - 

SOIL  SAMPLE 

Reid  Sample  No. 

Depth  of  Sample 


Reid  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


Eqi^ment  Used  Fpr^llection: 
[v^and  Auger  ^  CXJ^- 
[  ]  S.S.  Split  Spoon 
[  ]  Shovel 
[  t^Hand  Spoon 
(  i  Aluminum  Pans 

[  jss ^kel  , 

tvi  locxU  i 


hp 


Soil  Type: 

[  IClay 
I  ]  Sand 
i  1  Organic 
[  ]  Gravel 


i  % 


Typ^Of  Sample  Collected:  Sample  Location  Sketch: 


5 


Typ^C 
(^/Discrete 
[  ]  Composite 

Sample  Observations: 

[  lOdor _ 

t  1  Color _ 

[  I _ 


[  l^s  ^ 

ll^No  ^  -rr^.OjP 


SAMPLES  COLLECTED 

Analysis 

[^VOC 

[v^-SVOC 

[vH^Pest/PCB 

^  PAL  Inorganics 
[  ]  Explosives 
[4^PHC 
[  j  Lead  Only 
[  ]  TOC 
TCLP 

'biF^/VFti 


Method 

Number 

LM19 

LMtS 

LH16 

LH10 

See  Selow 
LW12 

418.1 
JD17 

415.1 
1311 


Fraction 

Code 

SV 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 


Volume 
Required 
(2)  20Z  AG 
(1)  16  0ZAG 


Preservation 

Method 

4DEGC 


Sample 

Collected 


Sample  Bottle 
ID  Numbers 


iX 


(1)  160ZAG 


lA 
(  1 
M 
I  ! 

i  t  > 

4  DEG  yKJl-eOri  lA 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

J 

/ 

/ 

1 

/ 

/ 

/ 

I 

/ 

/ 

1 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

'AL  Inorganics:  ICP  Metals  (JS16;  AS  (JD19);  SE  (JD15):  TL  (JD24):  SB  (JD25);  PB  (JD17);  HG  (JB10). 
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StKFACK  SOIL  SAMPLE  FIELD  DATA  RECORD 


Project: _ 1>Px _ 

Project  Number: _ QT  vM4 . 0  S _ 

Site  Identification:  H"7  5  -  M  ^  -  1 0/< 

Time:  Start:  (630 _  End: 


SO/L  SAMPLE  . 

Field  Sample  No.  If-gL-O'v.Aj 


Depth  of  Sample 


Site: 

Date:  _ _ 


Signature  of  Sampler: 


Equipment  Used  For  Collection: 
('^and  Auger  [  .'T-S.P-p  o  j 
(  ]  S.S.  Split  Spoon  ' 

[  j^vel 


(•THand  Spoon 
[  j  Aluminum  Pans 


Soil  Type: 

[  IClay 
[  ] Sand 
[  1  Organic 
i  j  Gravel 


Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


[  ]  SS  Bucket 

(  1 _ 


Type  Of  Sample  Collected: 
[  sj^iscrete 
(  j  Composite 

Sample  Observations: 

[  I  Odor _ 

[  j  Cotor _ 

[  1 _ 


Sample  Location  Sketch: 
[  lYes 


( [v?^ 

f  wsyi 


SAMPLES  COLLECTED 

alysis 
)C 

ivJ'  syoc 

(,^Pfest/PC8 


Method 


Fraction 


Volume 


Preservation 


Sample 


Sample  Bottle 


Inorganics 
i  j  Explosives 
[vi^'tfPHC 
[  ]  liead  Only 

(  1  foe 

,, 

P^  Inorganics:  It 


Number 

Code 

Required 

Method 

Collected 

ID  Numbers 

LM19 

SV 

(2)20ZAG 

4DEGC 

1 

/ 

LM18 

SS 

(1)  160ZAG 

( 

M-y  - 

/ 

1 

/ 

LH16 

SS 

/ 

/ 

/ 

LH10 

t  I 

/ 

/ 

/ 

See  Below 

SS 

/ 

/ 

/ 

LW12 

SS 

[  1  ;  — 

/ 

/ 

/ 

418.1 

SS 

iM'/  _ 

/ 

/ 

/ 

J017 

SS 

} 

iV  '/  - 

/ 

/ 

415.1 

SS 

M  _ 

/ 

/ 

1 _ 

1311 

SS 

4  DEG  C//s/|^('-\L 

/ 

./ _ 

(1)  16  OZ  AG 


Metals  (JS16;  AS  (JD19):  SE  (J015):  TL  (J024);  SB  (JD25):  PB  (JD17):  HG  (JB10). 
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jOCD 

SHS-Tiool 


i63^ 

164-0 


0-0. 

\'l^ 


*03 

0..3 


o/n 


rcrO^  ir/ia+ 
oot 

C  i.€ 


i  C 


^  ^  4  ''  Jj 


to  iC'C  j 

podo'+j  ^ 

S  'po  o'fepp*  J 


^  rciOp.-C 

(readPoq  [Z  jOpro 
70~  '-oJ  Q-rn'oJ^t" 
6UV^ 


ijTj  c^vonirra 


Plod 

B  \a  Clc  5!  14-  o' 

Black  5^1  4 

'Cifl  O’ 


FIGURE  4-7 


SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc. 


9505005SL  2 


he- 


21 


Project:  fexN’n-^ 

Sjte:  AoC  Y?  3 

Project  Number:  0'7l‘i*7.0K 

Date: 

Sjte  Identjfjcatjon:  5*?S-'‘7’S-  ?  J 

Tjme:  Start:  iO  End:  iO T-S" 

- 1 - 

Sjgnature  of  Samoler:  1  P", 

SOIL  SAMPLE 

Field  Sample  No. 

Depth  of  Sample 


Eq^ment  Used  Fgr  Collection:  ^ 

[y^and  Auger  [CXilCP  <:?nLu) 
]  S.S.  Spilt  Spoon  I  ^ 


Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


I 

[  ]  Shovel 
[v^and  Spoon 
[  j  Aluminum  Pans 
[  jsS  Bucket 
[  1 _ 


Soil  Type: 

[  IClay 
[  jSand 
i  ]  Organic 
[  1  Gravel 


y.  ^  ^  3  -ft, 

('see  crotc  bheiiio^ 


Type  Of  Sample  Collected: 

[  i}>drscrete 

[  ]  Composite 

Sample  Observations: 

[  ]Odor _ 

[  1  Color _ 

[  1 _ 


Sample  Location  Sketch: 


SAMPLES  COLLECTED 

^^-Analysls 

^  [v^SV^C 
iU^PesWCB 

[l/ PAL  Int  )rganics 
[  ]  Explosi^s 
1^4 TPHC 
[  ]  Lead  C^ly 
1  TOC 


Method 


Fraction 


Volume 


Preservation 


Sample 


Sample  Bottle 


Number 

Code 

Required 

Method  Collected 

ID  Numbers 

LM19 

SV 

(2)20ZAG 

4DEGC  [  !  _ 

/ 

/ 

/ 

LM18 

SS 

(1)  16  0ZAG 

[  !  - 

/ 

/ 

/ 

LH16 

SS 

[  1  _ 

/ 

/ 

LH10 

[  1  _ 

/ 

/ 

See  Below 

SS 

[  1 

_/_ 

/ 

/ 

LW12 

SS 

(  1  _ 

/ 

/ 

/ 

418.1 

SS 

(  1 

/ 

/ 

/ 

JD17 

SS 

\ 

(  1 

/ 

/ 

/ 

415.1 

SS 

[  1.  _ 

/ 

/ 

/ 

1311 

SS 

4  DEG  C/m.£>C)U  [  1  _ 

/ 

/ 

/ 

(1)160ZAG  ' 

ganics:  ICP  Metals  (JS16;  AS  (J019):  SE  (JDIS);  TL  (JD24);  SB  (JD25);  PB  (JD17):  HG  (JB10). 
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- ABB  Environmental  Services,  Inc.- 


9505005SL  2 


SURFACF.  SOIL  SAMPLF  FIKLD  DATA  RKCORD 


Project: _ _ 

Project  Number:  of) _ 

Site  Identification:  57S-  I ZX 

Time:  Start:  >03fc? _  End:  iO^-fo 


Site:  Aor  '^7  ^'Hga  3 

Date:  S'|zX)['^E _ 


Signature  of  Sampler: 


SOIL  SAUPLE 

Field  Sample  No. 

Depth  of  Sample 


Sep 

5^ 


Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


Eq^ment  Used  For  Collection: 

[><fHand  Auger 

[  )  S.S.  Split  Spoon  I 

[  J^hovel 

(t/f  Hand  Spoon 

(  ]  Aluminum  Pans 

[  ]  SS  Bucket 

(  1 _ 


Soil  Type: 

(  IClay 
[  ]  Sand 
(  ]  Organic 
[  j  Gravel 


X 


"  1 


TyppOf  Sample  Collected: 
[  vj^iscrete 
[  )  Composite 

Sample  Observations: 

[  1  Odor _ 

(  )  Color _ 

[  1 _ 


Sample  Location  Sketch: 

r/'.cxjp 


SAMPLES  COLLECTED 

Analysis 


Method 

Number 


[  i  voc 
[  1  svoc 

[  ]  Pest/PCB 

[  ]  PAL  Inorganics 
[  ]  Explosives 
[  ]  TPHC 
[  ]  Lead  Only 
(  1  TOC 
[  1  TCLP 


LM19 

LM18 

LH16 

LH10 

See  Below 
LW12 

418.1 
J017 

415.1 
1311 


Fraction 

Volume 

Preservation 

Sample 

Sample  Bottle 

Code 

Required 

Method 

Collected 

ID  Numbers 

SV 

(2)  20Z  AG 

4DEGC 

[  1 

/ 

/  / 

SS 

(1)  16  0ZAG 

[  ! 

/ 

/  / 

SS 

1  1 

/ 

/  / 

[  ] 

/ 

/  / 

SS 

[  1 

/ 

/  / 

SS 

[  1 

/ 

/  / 

SS 

(  1 

1 

/  / 

SS 

\ 

1  1 

1 

/  / 

SS 

[  1 

/ 

/  / 

SS 

4  DEGC 

[  I 

/ 

/  / 

(1)  160Z  AG 

PAL  Inorganics:  ICP  Metals  (JS1 6;  AS  (J019);  SE  (J015);  TL  (JD24);  SB  (J025);  PB  (JD17);  HG  (JB10). 


NOTES/SKETCH 


s^s'7l^Dl 


o-o.S 

i-1.5 


Dio 


hlrict)  Sfl-f--  r'lcd 

sand  pCx> 

Ui^T  (7Tnr4.rv-i 


~  Sav^pU  Ix^C-S  cIao'QC^ 

ocion  V  K'lSWncoLJ)  . 

tOo  o{F-3'>f€  Sarr.pLt  6o\L?.c\ecl  figure 4-7 


SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ^ABB  Environmental  Services,  Inc. 


9505005SL  2 


SURFACE  SOIL  SAMPLE  FIELD  DATA  RECORD 


SOIL  SAMPLE 

Reid  Sample  No.  _ 

Depth  of  Sample  bcLou 

Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID _ 


Ot  5  t-f-; 


Equipment  Used  For  Collection; 
[  i^and  Auger  ( 

[  ]  S.S.  Split  Spoon  1 

(  1  Shovel 
( vjrffand  Spoon 
[  j  Aluminum  Pans 


[vlfl 


ucket 

5  loo'M 


(jLma 


TyM  Of  Sample  Collected: 
i/\  Discrete 
[  1  Composite 

Sarnple  Observatiorjs: 

[  vj  Odor  pPiHnxC 

(  1  Color  t  ^ 


Soil  Type: 

[  ]Clay 
[  jSand 
[  ]  Organic 
[  ]  Gravel 


Sample  Location  Sketch: 

[  ]^s 


irvvx^ 


SAMPLES  COLLECTED 

Analysis 
[>/]  VOC 
H  SVOC 
[V?  Pest/PCB 

[i/]  PAL  Inorganics 
[  ]  Explosives 
M  TPHC 
[  ]  Lead  Only 
[  1  TOC 


Method 

Number 

LM19 

LM18 

LH16 

LH10 

See  Below 
LW12 

418.1 
JD17 

415.1 
1311 


Fraction 

Code 

SV 

SS 

SS 


Volume 

Required 


(2)  202  AG 
(1)1602  AG 


(1)16  02  AG 


Preservation  Sample 

Method  Collected 

4  DEG  C  [X 

[  1 
[i4 
[  1 

I  1 

4DEGC^(S)t^Vt  [  ]y 


PAL  Inorganics:  ICP  Metals  (JSI 6;  AS  (JD19);  SE  (JD1 5);  TL  (JD24):  SB  (JD25);  PB  (JD17);  HG  (JB10). 


NOTES/SKETCH 


Sample  Bottle 
ID  Numbers 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

^am.p _ ip 

S-S7i3oo 
SFSi  i3ol 


Ti- 

lt)5o 

loss 


o-o.S’ 


OUs. 


-aS’  ^  V' (c  br;  O'^Q.  4  gond 

TfYtoi  Sf- 

I  I  cr 

I  l-t?  /  QravY^  SQj^  ,f 


io-k?4^rcujLert*d  up 

UacTi  svi-b  4-  -peoi- 

tciar 


F\p  noF  u^DVldidp..  -  loc.S 

OcLoi^  FiS’WYltCll 

o^'s'tfe  sarnple  cx^VuTc^ed  ^  5X57i3o1  ^  , 

/  1  1  TT  rr  !  "A  FIGURE  4-7 

L  ?  “  i .  o  Ft,  y^J  SURFACE  SOIL  SAMPLE  DATA  RECORD 

^  1 1 1  21  w ,  1  PROJECT  OPERATIONS  PLAN 

W  L/^  FV 1 5-^  1  (  PQPj  qeveNS,  MASSACHUSETTS 

- — ^ABB  Environmental  Services,  Inc.- 

9505005SL  2 


SOIL  SAMPLE 

Field  Sample  No. 

Eqi^pmont  Used  For  Collection:  _ 

[yfHand  Auger  ((X2jLp 
[  1S.S.  Split  Spoon  1 

Soil  Type: 

[  IClay 
[  ] Sand 

Depth  of  Sample  liOA/TlO 

[  j^ovel 
\^Har\d  Spoon 

[  j  Organic 
[  ]  Gravel 

[  j  Aluminum  Pans 

Field  GC  Data:  [  ]  Field  Duplicate  Collected 

(  1  SS  Bucket  ,  /  1  .  \ 

[X.-7;S.  b^.a.)!  (rks.sp  '^'nuyj 

Ty^  Of  Sample  Collected: 

(i^Oiscrete 

Sample  Location  Sketch: 

I  LYss 

[  j  Composite 

Kl  No  ^  rviCtp 

Sample  Obsen/ations: 
r  lOdor 

u 

f  1  Color 
[  ] 

SURFACE  SOIL  SAMPLE  FIELD  DATA  RECORD 


Project: _ 

Project  Number:  _____ 

Site  Identification: _ 

Time:  Start:  >  ho 


Site: 

Date: 


575- [MX 


/\QC  57  ^rra  3 
S|zojqi 


End: 


{  JZO 


Signature  of  Sampler: . 


SAMPLES  COLLECTED 

Analysis 

[>/fvoc 

[vKSVOC 

[kTPest/PCB 


[•/T  pal  Inorganics 
[  I  Explosives 
[/ TPHC 
[  ]  Lead  Only 
(  1  TOC 
1  LTCLP 
^  .t. 


Method 

Number 

LM19 

LM18 

LH16 

LH10 

See  Below 
LW12 

418.1 
JD17 

415.1 
1311 


Fraction 

Code 

SV 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 


Volume 
Required 
(2)  20ZAG 
(1)  16  0ZAG 


Preservation 

Method 

4DEGC 


Sample 

Collected 


Sample  Bottle 


(1)  160ZAG 


[’/ 

IM' 

1  1 

[•^ 

[  1 

M' 

[  ) 

‘  1/ 

4  DEG  C^,£Or)  [vT 


ID  Numbers 

/  /  / 

/ 

_/_ 

/ 

/ 

/ 

_ / _ 

/ 

_/_ 

/ 

/ 

_/_ 

_/_ 

/ 

/ 

_ ! _ 

/ 

_/_ 

/ 

/ 

_/_ 

_ ! _ 

/ 

_/_ 

_ ! _ 

/ 

/ 

/ 

PAL  Inorganids:  ICP  Metals  {JS16:  AS  (J019);  SE  (JD15);  TL  (J024):  SB  (JD25);  PB  (JD17);  HG  (JB10) 


NOTES/SKETCH 


'SOjrsijp — 

SPSTl^oo 

SP57 


f  izo 


0-0.5' 


O 


.  *.:j-I  -fi- -  O  '.srit 

blcict  ore 

on  -to  p  C'o—Ck 

2  P.  OfOr^^S^^- 

L-U0C^-  poo  . 


tjiy-  rcOT’  r-^  N  , 

'  p)o  Xcyx^  on  sifY-kTcz^  root' 

Oct  n.  ^  ^ 

3f' PlO  pvot- 'U5rr/lotn^  ^GUVLpk3 

otTsi+e  Qr  5x57 Hoi  figure 4-7 

^  -ft  b05)  ;  SURFACE  SOIL  SAMPLE  DATA  RECORD 

an^M5/M  SD  PROJECT  OPERATIONS  PLAN 

'  aST  laft  ^  ^  •  HLA  PM  1 5#.  MASSACHUSETTS 

- - ABB  Environmental  Services,  Inc.' 


9505005SL  2 


Project: 

beAten^ 

Site:  Aor  'b7  Arm  3 

Project  Number: 

Date:  5|20!R‘?t 

Site  Identification: 

S7S'-9&-  15% 

i  iTt 

B.  (h^ 

Time:  Start: 

■1l40  End:  HSO 

Sianature  of  Samoler:  v/ 

- -  — .  J  - - 1 

SOIL  SAMPLE 

Reid  Sample  No. 

Depth  of  Sample 


^  'bclxpjJ 


Reid  GC  Data:  [  ]  Reid  Duplicate  Collected 
Duplicate  ID _ 


^  ^  6  t4-, 


Eqypment  Used  For  Collection:  ^ 

M  Hand  Auger  Caj?j)Jb  OY^tlA  / 

[  jS.S.  Split  Spoon  \  -y 

j  l^ovel 

Spoon 

(  1  Aluminum  Pans 

(  jss  Bucket.  .  /  1  '  \ 

tj/  tsCU>l  (dL2J2-p 

Soil  Type: 

[  IClay 
[  j  Sand 
(  ]  Organic 
[  j  Gravel 

I 

Typ^.Ot  Sample  Collected; 

(VfDiscrete 

I  j  Composite 

Sample  Location  Sketch: 

[  ]Yes  . 

[4TNo  m.r3L>p 

Sample  Observations: 
f  lOdor 
f  1  Color 

(  I 

SAMPLES  COLLECTED 


Analysis 

[v^VOC 

t»f^VOC 

[vj^est/PCB 

PAL  Inorganics 
[  I^xplosives 
M  TPHC 
[  ]  Lead  Only 
[  1  TOC 


Method 


Fraction 


Volume 


Preservation 


Sample 


Sample  Bottle 


Number 

Code 

Reouired 

Method 

Collected 

ID  Numbers 

LM19 

SV 

(2)20ZAG 

4DEGC 

/ 

/ 

/ 

LM18 

SS 

(1)  16  0ZAG 

Hf 

! 

/ 

1 

LH16 

SS 

(T 

1 

/ 

1 

LH10 

[  1 

1 

/ 

/ 

See  Below 

SS 

[v< 

1 

/ 

/ 

LW12 

SS 

[  1 

/ 

/ 

/ 

418.1 

SS 

[-4 

/ 

1 

/ 

JD17 

SS 

\ 

(  1 

/ 

1 

/ 

415.1 

SS 

1  1 

/ 

1 

/ 

1311 

SS 

4DEGcM^ori  iir 

/ 

1 

/ 

{1)16  0ZAG  ' 

Metals  (JS16;  AS  (J019):  SE  (J015);  TL  {JD24);  SB  (JD25);  PB  (JD17);  HG  (JB10). 


NOTES/SKETCH 


SFbYlS'Oib 


i  I  Tax 

_ _ ' 

]\H'5 


S 


oId 

(p’(  fXck-  J>(Xiodx  S*i 

-  djjr.  ^  4-ree.  rsor 

0^- 


iir  PIP  ror  a)tjv%AJiij3i|  -dXs'X  SaAv.|>X  C>>.oSfVi 

sar^'p'^-  Sx57is-(:^  figure4.7 

Utt  ^  r  SURFACE  SOIL  SAMPLE  DATA  RECORD 

C5  -BtW  PROJECT  OPERATIONS  PLAN 

a  ST  la:;b  -  H  lAm  \s^s  fort  devens,  Massachusetts 

- -ABB  Environmental  Services,  inc.- 


9505005SL  2 


St RFACF  SOIL  SAMPLE  FIELD  DATA  RECORD 


SOIL  SAMPLE 

Raid  Samole  No. 

hrX/TfM 

Eqiipment  Used  For  Collection: 

( tTHand  Auger  Cd-^tzP  ‘^Vl  Ua  ) 

[  I  S.S.  Split  Spoon  ^  \jy 

[  j^ovel 

L^and  Spoon 
[  j  Aluminum  Pans 

Soil  Type: 

I  IClay 

Deoth  of  Samole 

hrrAyn'jO 

(  j  Sand 
[  1  Organic 
[  ]  Gravel 

Reid  GC  Data:  [  ]  Field  Duplicate  Collected 

[  )  SS  Bucket 
[  ] 

1.5^ 

krc^ 

Typd  Of  Sample  Collected: 

P-i  Discrete 
[  1  Composite 

Sample  Observations: 

(  1  Odor 
f  1  Color 

1  1 

Sample  Location  Sketch: 

[  lYas 
(Vd  No 

Project: _ 

Project  Number:  _ 
Site  Identification:. 
Time:  Start: _ 


Site:  . 
Date: 


iib3~ 


e?7S--q&-l6S 


OC  57 


■firea  7 


5  20 


End: 


Signature  of  Sampler: 


.  I  /joTYCCxj 


SAMPLES  COLLECTED 

Method 

Fraction 

Volume 

Preservation 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Reauired 

Method 

Collected 

ID  Numbers 

[  ]  VOC 

LMtd 

SV 

{2)20ZAG 

4  DEGC 

[  1 

/ 

/  / 

[  ]  SVOC 

LM18 

SS 

f1)  16  02  AG 

(  1 

1 

/  / 

[  ]  Pest/PCB 

LH16 

SS 

[  I 

/ 

/  / 

LH10 

[  ] 

/ 

/  / 

[  ]  PAL  Inorganics 

See  Below 

SS 

[  1 

/ 

/  / 

[  ]  Explosives 

LW12 

SS 

[  ] 

/ 

/  / 

[  I  TPHC 

418.1 

SS 

[  1 

/ 

/  / 

i  j  Lead  Only 
(  1  TOC 

J017 

SS 

[  ) 

/ 

/  / 

415.1 

SS 

[  1 

/ 

/  / 

[  1  TCLP 

1311 

SS 

4DEGC 

[  1 

/ 

/  / 

(1)  16  0ZAG 

PAL  Inorganics:  ICP  Metals  (JS16:  AS  (JD19):  SE  (JD15):  TL  (JD24):  SB  (JD25):  PB  (JD17):  HG  (JBIO). 

NOTES/SKETCH 


SF  67  160-2. 


Lc:^3 

i  zoo  CK  o.  S~ 

i-06  Z.S" 


oW 


LjI<xcF  SO/ido  5'i 

feros'iooar  0:4-  5 

4v^  rsof-  Iru^i'  cr+ 


1+ 


tr 


on  F  kiFfbAcbJ 

KO  6Am.fU  Co7u^C-te^^ 


FIGURE  4-7 
SURFACE  SOIL  SAMPLE  DATA  RECORD 
PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc.- 


9505005SL  2 


Project; _ D€’Ajfri5  _ 

Project  Number; _ C) IM M  . O fj _ 

Site  Identification; _ ~Oi  X 

Time;  Start; _ End;  08^ 

SURFACE  WATER  INFORUATION 

Field  Sample  No.  Water  Depth  N'A _  (tt) 

Depth  of  Sample  _ 

From  Top  of  Water  IV  ri  (tt)  Temperature  vOn  Deg.  C. 

Spec.  Cond.  m  _  pMHOS/CM  Ppft_  _  Units 

Field  GC  Data:  [  ]  Reid  Duplicate  Collected 

Duplicate  ID  _ _ 


/l  Or  5 


Signature  of  Sampler; . 


Type  of  Surface  Water: 

(  ]  Stream'Nv  [  ]  River 

[  J  Pond/LaKe^S.  [  ]  Seep 

Sample  Location  Sketch:  pj^gs 


Equipmept-t^^  For  Collection: 

[  JXtSne,  Grab  Into  Bottle 
'•f]  Bomb  Sampler 
[  ] Pump  _ 


SEDIUENT INFORUAVON 

Reid  Sample  No.  _ 

Depth  of  Sediment  Sample  _ 

Reid  Gc  Data:  [  ]  Rekf  Duplicate  Collected 
Duplicate  Id  _ 


Velocity  Measurements  Obtained? 

(  ]  Yea,  See  Row  Measurement  Data  Record 


'Efluipment  Used  For  Collection: 

(  f^vity  Corer 
[  ]  S^S^^Iit  Spoon 
(  JDredgdV  x 

(  JHandSpobo  / 

(  ]  Aluminum  PpfST 
[  ]  SS  BuckoT'  \ 

1 1  X 

Type  Of  Sample  Collected:  ' 
'[  i  Discrete 
(  ]  Composite 


Sediment  Type: 
(  IClay 
[  ]Sand 
(  ]  Organic 
[  ]  Gravel 


Sample  Obsenralions: 

[  lOdor  _ 

[  1  Color  _ 

[  1  _ 


SAMPLES  COLLECTED 

Method 

Analysis  Number 

VOC  UM20 

[✓fsVOC  UM18 

[JfPesVPCB  UH02 

UH13  . 

(vf  PAL  Inorganics  (Specified  Below)  6f'\  ( 
f  1  Lead  Only  SD20 


Preservation 

Method 

HCL,  4  DBG  C 
4  0EGC 
4  0EGC 

HN03T0pH<2 

HN03T0pH<2 


Volume 

Required 

(4)  40  ML 
(2)  1  L  AG 
(2)  1  L  AG 

1  L  P-CUBE 


Sample 

Collected 


Sample  Bottle 
ID  Numbers 


k  i  - -  / 

[  ]  Explosives 

UW19 

LC 

4DEGC 

(3)  1  1.  AG 

UW32 

[  ]  TPHC 

418.1 

0 

H2S04  TO  pH<2 

1  LAG 

(  1  TOC 

415.1 

0 

H2S04T0  pH<2 

1  L  P-CUBE 

[  j  Anions 

TF22 

s 

H2S04  TO  pH<2 

1  L  P-CUBE 

mo 

c 

4DEGC 

1  L  P-CUBE 

310.1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

(  ]  TSSOnly 

160.2 

C 

4DEGC 

1  L  P-CUBE 

[  ]  H20  Quality  (Specified  Below) 

S 

H2S04T0pH<2 

1  L  P-CUBE 

c 

4DEGC 

1  L  P-CUBE 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

j  ]  Conform 

303,909 

4  0EGC 

(t)40Z 

lEPH/v-pH 

vn-t  '  ^  CSS  c 

Method 

Fraction 

Preservation 

V(^me 

Analysis 

Number 

Code 

Method 

Required 

[  1  VOC 

LM19 

sv 

4DEGC 

(2)  20Z  AG 

[  1  SVOC 

LM18 

SS 

(1)  16  0ZAG 

[  ]  PesVPCB 

LH16 

SS 

lhio 

[  1  PAL  Inorganics 

See  Below 

SS 

[  J  Explosives 

LW12 

SS 

[  ]  TPHC 

418.1 

SS 

[  ]  Lead  Only 

JD17 

SS 

1  f 

[  1  TOC 

415.1 

SS 

[  1  TCLP 

1311 

SS 

4  0EGC 

(1)16  0ZAG 

Sample 

Collected 


/ 

I 

/ 

/ 

/ 

1 

/ 

1 

/  / 

/ 

t 

/  1  1 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  /  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Sample  Bottle 

ID  Numbers 

/ 

/ 

/ 

/ 

/ 

/ 

! 

/ 

/ 

1 

/ 

/ 

/ 

/ 

/ 

/  /  / 

/  /  / 

/ 

/ 

/ 

PAL  Inorganics:  ICP  melate  (SSIO);  AS  (SS22J:  SE  (SD21);  TL  <SD09);  SB  (SD20);  HG  (SB01). 

H20  Quality:  P04  (TF27);  TKN  (TF26);  NIT  (rp22);  CUSOA  (mO):TSS  (160.2);  ALK  (301.0);  Hardness. 

Ail  parameters  collected  as  totals,  ie:  non  Filtered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (JD19);  SE  (JD15):  TL  (J024);  SB  (J025);  PB  (J017):  HG  (JBIO).  p 


I  ^  FIGURE  4-10 

j  ^rf^e  water  and  sediment  sample  field  data  record 

^  4- >  1  ^,.r>Ar  SS  Lxbvti  ^cx>r>  PROJECT  OPERATIONS  PLAN 


9505005S  L  3 


FIELD  DATA  RECORD  -  GROUNDWATER  SAMPLING 

PROJECT  luSAEC  /  Devens  AOC  57 _  FIELD  SAMPLE  NUMBER  X  X 


5-=fP-^/if-OZX 


ACTIVITY  [start  ySVO 


WATER  LEVEL  /  WELL  DATA 

MEASURED 

WELL  DEPTH  V  ■  >  F 

DEPTH  TO  7  _ 
WATER  F 


HEIGHT  OF  /  /C 

WATER  COLUMN 


1730  ^ 


SITE  TYPE  [well _ 

JOB  NUMBER  ~o^ 


HISTORICAL 
FT  (TOR)  I  WELL  DEPTH 

SCREEN  I 
FT  (TOR)  LENGTH 


3. 


PROTECTIVE 
CASING  STICKUP I 
FT  (TOR)  I  (FROM  GROUND)  [ _ 

“]  WELL  I 

m  DIAMETER 


.oS" 


FT  I  X  _ GAL/FT  ( _ INCH  WELL)  = 


PID  _  PID  I 

AMBIENT  AIR  '  PPM  WELL  MOUTH  PPM  TOTAL  VOLUME  PURGED 


STUDY  AREA /AOC  T-fec  S~~ 
DATE  S^ZO 
FILE  TYPE  IcGW  ( 

WEATHER  /(jcii 


PROTECTIVE 
CASING /WELL 
DIFFERENCE 


WELL  I 

material! 


WELL  YES  NO  N/A 

INTEGRITY;  CAP  _  _ 

CASING  _  _ 

COLLAR  _  _ 

GAL  LOCKED 


PURGE  DATA 


PURGE  VOLUME  (gallons) 

C  i-S' 

o.rsr 

/-i" 

PURGE  RATE  (gpm) 

TEMPERATURE  (degreesC) 

Z'/  Z 

H-t 

pH  (units) 

6,) 

b- ! 

TURetBFPAfntu)-^ '  , 

.-S'.  2  + 

3.24 

SPEC.  COND.  (uhnfios/cm) 

0-^0 

TURBIDITY  (ntu) 

3  so 

REDOX  POTENTIAL  (+/-mv) 

SAMPLE  OBSERVATIONS: 

I  I  CLEAR 

0  COLORED 

□  CLOUDY _ 

0  TURBID _ 

ODOR 

□  OTHER  (see  notes) 


EQUIPMENT  DOCUMENTATION 

PURGING  SAMPLING 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BLADDER  PUMP 
PVC/SILICON  TUBING 
TEFLON/SILICON  TUBING 
BAILER 

IN  LINE  FILTER 


DECON  FLUIDS  USED 
METHANOL 

_  LIQUINOX 

POTABLE  WATER 

_  DEIONIZED  WATER 

_  STEAM  CLEANING 

NITRIC  ACID 


WATER  LEVEL  EQUIPMENT  USED 
[0  ELECTRIC  COND.  PROBE 

_  FLOAT  ACTIVATED 

KECK  INTERFACE  PROBE 


NUMBER  OF  FILTERS  USED 


ANALYTICAL  PARAMETERS 

FT^voc 
I  Ivoc 
nnsvoc 
nsvoc 

[i2]PEST  /  PCBs 

□HERBICIDES  \ 

□  pal  INORGANICS  (tZ/T^i.  + 

□sulfate  nitrate/nitrite 

□SULFIDE 
□iron  only 
I  I  FERROUS  IRON 
□total  phosphorus 
□ammonia  nirogen 
I  ITOC 
□tss  only 

□  methane  /  CARBON  DIOXIDE 


NOTES 

(1)  PAL  INORGANICS:  ICP  METALS  (ICP1-WA  AND  ICP2-WA) .  HG  (HGC1-WA) 
lUlLt  Vi?."  fir  )  oiiLC 

SIGNATURE:  _ 

RECEIVED  BY: _ 


METHOD 

FRACTION 

PRESERVATION 

VOLUME 

SAMPLE 

NUMBER 

CODE 

METHOD 

REQUIRED 

COLLECTE 

VMS3-WA 

HCL/4DEG.  C 

3  X  40  ML 

ED 

VMS1-WA 

HCL  /  4  DEG  C 

3  X  40  ML 

□ 

SMV1-WA 

SMV3-WA 

PST1-WA 

4  DEG  C 

4  DEG.  C 

4  DEG  C 

2  X  1  L  AG 

2  X  1  L  AG 

2  X  1  L  AG 

E] 

HB61-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

(see  notes) 

HN03  to  pH  <2 

1  Xl  LP 

[3 

USEPA  300 

4  DEG  C 

1  X  50  ML  P 

□ 

USEPA  376.1 

NAOH  to  pH  >9 

1  X  500  ML  P 

□ 

ICP1-WA 

HN03  to  pH  <2 

1  X 1  L  P-Cube 

□ 

FIELD  METHOD 

- 

~ 

□ 

USEPA-365,4 

H2S04  to  pH  <2 

1  X50  MLP 

□ 

USEPA-350.1 

H2S04  to  pH  <2 

1  X  400  ML  P 

□ 

USEPA-415.1 

H2S04  to  pH  <2 

1  X  500  ML  AG 

□ 

USEPA-160.2 

4  DEG.  C 

1  XI  LP 

□ 

□ 

SAMPLE  BOTTLE 
ID  NUMBERS 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

/ 

1 

/ 

f 

- fLor<_  c-i  y  I '  ■  j - ti. 

v/clualL  SLO^ 

'^I_C(X!sftC£. 


GWFORM1 5.XLS/GENERIC 


5/15/98 


FIELD  DATA  RECORD  -  GROUNDWATER  SAMPLING 

PROJECT  USAEC  /  Devens  AOC  57 _  FIELD  SAMPLE  NUMBER  MK5'^SX')i 


END  iS^S' 


PROJECT  lUSAEC  /  Devens  AOC  57 
ITE  ID  5  ?-P  -  'O'Sy. 

ACTIVITY  IsTART  ifH  ^ 


WATER  LEVEL  /  WELL  DATA 


MEASURED  ,  HISTORICAL 

WELL  DEPTH  Ci-P  FT  (TOR)  WELL  DEPTH 


SITE  TYPE  IWELL 
JOB  NUMBER  1 


DEPTH  TO 
WATER 


,1-  SCREEN 

■  Y  FT  (TOR)  LENGTH 


3.^ 


PROTECTIVE 
CASING  STICKUPl  I 

FT  (TOR)  I  (FROM  GROUND)  I  FT 

~|  WELL 

FtJ  DIAMETER  (  IN 


HEIGHT  OF 
WATER  COLUMN 


FT  I  X  GAUFT  ( INCH  WELL)  = 


PID  PID 

AMBIENT  AIR  PPM  WELL  MOUTH 


■jC  0  ppm]  total  VOLUME  PURGED 


STUDY  AREA /AOC  AGC  S'? 

DATE  3~  -2-^^  -  "9% 
FILE  TYPE  IcGW 
WEATHER  |cL£A^t  ?o‘' 


PROTECTIVE 
CASING /WELL 
DIFFERENCE 


WELL  r 

MATERIAL 


I'rc, 


WELL  YES  NO  N/A 

INTEGRITY:  CAP  _ 

CASING  _  _ 

COLLAR  _  _ 

GAL  LOCKED  ~!7 


PURGE  DATA 


PURGE  VOLUME  (gallons) 

/  / 

Si- 

PURGE  RATE  (gpm) 

M 

TEMPERATURE  (degreesC) 

HI 

pH  (units) 

'Lfl. 

OCr 

TURBIDITY  (otu). 

SPEC.  COND.  (uhmos/cm) 

.  0<Y(/ 

O.O'h 

TURBIDITY  (ntu) 

y 

REDOX  POTENTIAL  (+/-mv) 

SAMPLE  OBSERVATIONS: 

I  I  CLEAR 

□  COLORED _ 

□  CLOUDY _ 

0  turbid  CLtML:  o  <L 

I  I  ODOR _ 

□  OTHER  (see  notes) 


EQUIPMENT  DOCUMENTATION 


SAMPLING 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BLADDER  PUMP 
PVC/SILICON  TUBING 
TEFLON/SILICON  TUBING 
BAILER 

IN  LINE  FILTER 


DECON  FLUIDS  USED 
METHANOL 
LIQUINOX 

^  POTABLE  WATER 

_  DEIONIZED  WATER 

_  STEAM  CLEANING 

NITRIC  ACID 


WATER  LEVEL  EQUIPMENT  USED 
3  ELECTRIC  COND.  PROBE 

_  FLOAT  ACTIVATED 

KECK  INTERFACE  PROBE 


NUMBER  OF  FILTERS  USED 


ANALYTICAL  PARAMETERS 


nzfvoc 
I  Ivoc 
rTisvoc 
I  Isvoc 
r^PEST  /  PCBs 

□herbicides 

□  pal  INORGANICS 
□SULFATE  NITRATE/NITRITE 
□SULFIDE 

I  I  IRON  ONLY 
□FERROUS  IRON 
I  [TOTAL  PHOSPHORUS 
□ammonia  NIROGEN 
□TOC 

□tss  only 

□  methane  /  CARBON  DIOXIDE 


NOTES 

(1)  PAL  INORGANICS:  ICP  METALS  (1CP1-WA  AND  ICP2-WA) ,  HG  (HGC1-WA) 


METHOD 

FRACTION 

PRESERVATION 

VOLUME 

SAMPLE 

NUMBER 

CODE 

METHOD 

REQUIRED 

COLLECTED 

VMS3-WA 

HCL  /  4  DEG.  C 

3  X  40  ML 

□ 

VMS1-WA 

HCL  /  4  DEG.  C 

3  X  40  ML 

□ 

SMV1-WA 

4  DEG  C 

2  X  1  L  AG 

□ 

SMV3-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

PST1-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

HB61-WA 

4  DEG  C 

2  X  1  L  AG 

□ 

(see  notes) 

HN03  to  pH  <2 

1  Xl  LP 

□ 

USEPA  300 

4  DEG  C 

1  X50  MLP 

□ 

USEPA  376.1 

NAOH  to  pH  >9 

1  X500  MLP 

□ 

ICP1-WA 

HN03  to  pH  <2 

1  X 1  L  P-Cube 

□ 

FIELD  METHOD 

- 

- 

□ 

USEPA-365.4 

H2S04  to  pH  <2 

1  X  50  ML  P 

□ 

USEPA-350.1 

H2S04  to  pH  <2 

1  X  400  ML  P 

□ 

USEPA-415.1 

H2S04  to  pH  <2 

1  X  500  ML  AG 

□ 

USEPA-160.2 

4  DEG.  C 

1  XI  LP 

□ 

□ 

SAMPLE  BOTTLE 
ID  NUMBERS 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  / 

/ 

/ 

/ 

/ 

/ 

/ 

i 

/ 

SIGNATURE: 


RECEIVED  BY: 


GWFORM15.XLS/GENERIC 


5/15/98 


FIELD  DATA  RECORD  -  GROUNDWATER  SAMPLING 

PROJECT  luSAEC/DevensAOCS? _  FIELD  SAMPLE  NUMBER  /Vl  yy* 


PROJECT  lUSAEC/DevensAOC  57 _ 

SITE  ID  ~  _ 

ACTIVITY  IsTART  END  0^ 


SITE  TYPE  IWELL _ 

JOB  NUMBER  I  O'^H 


DEPTH  TO  ^  n'- 

WATER  ^ 

HEIGHT  OF  _ 

WATER  COLUMN 

PID 

AMBIENT  AIR 


SCREEN 
FTfTORJ  LENGTH 


FT  I  X  _ GAL/FT  ( _ INCH  WELL)  = 


WELL 

DIAMETER 


PID 

PPM  WELL  MOUTH 


STUDY  AREA  /  AOC 


AooS  i 
■T-2  7-^ii 


FILE  TYPE  jCGW _ 

WEATHER  Ccf.=>fc  6S“ 


WATER  LEVEL  /  WELL  DATA 

PROTECTIVE  _ 

MEASURED  _  ^  HISTORICAL  TT  CASING  STICKUP I  ~ 

WELL  DEPTH  -(.3  FT(T0R)I  WELL  DEPTH  ‘  FTfTORll  (FROM  GROUND)  |  >  pT 


PROTECTIVE 

CASING /WELL  ~ 

DIFFERENCE 

'"ELL 

MATERIAL  ^  _ 


PPM  TOTAL  VOLUME  PURGED 


WELL 

INTEGRITY:  CAP 
CASING 
COLLAR 
GAL  LOCKED 


YES  NO  N/A 

y 


PURGE  DATA 


PURGE  VOLUME  (gallons) 

1  u 

U  u 

PURGE  RATE  (gpm) 

Ipsa 

TEMPERATURE  (degreesC) 

n.o' 

II. 0 

pH  (units) 

y.  0 

U.fO 

TURBIDITY  (ntu) 

Z-i 

SPEC,  COND.  (uhnnos/cm) 

0  t 

REDOX  POTENTIAL  (+/.mv) 


Su 

/O.f 

o  ,ai% 

3.3 


SAMPLE  OBSERVATIONS: 

I  I  CLEAR 

□  COLORED _ 

□  CLOUDY _ 

TURBID  CL6> 

Vry  ODOR 

□  OTHER  (see  notes) 


EQUIPMENT  DOCUMENTATION 

PURGING  SAMPLING 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BLADDER  PUMP 
PVC/SILICON  TUBING 
TEFLON/SILICON  TUBING 
BAILER 

IN  LINE  FILTER 


DECON  FLUIDS  USED 
METHANOL 

_  LIQUINOX 

POTABLE  WATER 

_  DEIONIZED  WATER 

_  STEAM  CLEANING 

NITRIC  ACID 


WATER  LEVEL  EQUIPMENT  USED 
3)  ELECTRIC  COND.  PROBE 

_  FLOAT  ACTIVATED 

KECK  INTERFACE  PROBE 


NUMBER  OF  FILTERS  USED 


ANALYTICAL  PARAMETERS 


METHOD  FRACTION 

NUMBER  CODE 

PRESERVATION 

METHOD 

VOLUME 

REQUIRED 

SAMPLE 

COLLECTED 

rKvoc 

VMS3-WA 

HCL/4DEG  C 

3  X  40  ML 

□ 

1  Ivoc 

VMSI-WA 

HCL/4DEG  C 

3  X  40  ML 

□ 

r^nsyoc 

SMV1-WA 

4  DEG  C 

2  X  1  L  AG 

□ 

1  Isvoc 

SMV3-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

pnPEST/PCBs 

PST1-WA 

4  DEG  C 

2  X  1  L  AG 

□ 

□HERBICIDES 

HB61-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

□pal  INORGANICS 

(see  notes) 

HN03  to  pH  <2 

1  Xl  LP 

□ 

□  sulfate  NITRATE/NITRITE 

USEPA  300 

4  DEG.  C 

1  X  50  ML  P 

□ 

□sulfide 

USEPA  376.1 

NAOH  to  pH  >9 

1  X  500  ML  P 

□ 

□iron  only 

ICP1-WA 

HN03  to  pH  <2 

1  X 1  L  P-Cube 

□ 

□ferrous  iron 

FIELD  METHOD 

- 

- 

□ 

□total  phosphorus 

USEPA-365.4 

H2S04  to  pH  <2 

1  X50  MLP 

□ 

□ammonia  nirogen 

USEPA-350.1 

H2S04  to  pH  <2 

1  X  400  ML  P 

□ 

□TOC 

USEPA-415.1 

H2S04  to  pH  <2 

1  X  500  ML  AG 

□ 

□tss  only 

□  methane  /  CARBON  DIOXIDE 

USEPA-160.2 

4  DEG.  C 

1  XI  LP 

□ 

□ 

SAMPLE  BOTTLE 
ID  NUMBERS 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

NOTES 

(1)  PAL  INORGANICS:  ICP  METALS  (ICP1-WA  AND  ICP2-WA)  ,  HG  (HGC1-WA) 


SIGNATURE: 


RECEIVED  BY: 


GWFORM15.XLS/GENERIC 


5/15/98 


FIELD  DATA  RECORD  -  GROUNDWATER  SAMPLING 


f  ROJECT  IUSAEC/DevensAOC57 
ITEID  SlM  "‘fCg  -  jjyd 
CTIVI7Y  IsTART  Cn  "-^ 


FIELD  SAMPLE  NUMBER  I 

SITE  TYPE  I  WELL 
JOB  NUMBER  1 


WATER  LEVEL  /  WELL  DATA 

_  _  PROTECTIVE  _ 

MEASURED  ~  HISTORICAL  ~  CASING  STICKUP I  -j  ,  ^ 

WELL  DEPTH  IS. 10  FT(TOR)  WELL  DEPTH  /3  ■  FTITORlI  (FROM  GROUND)  ^  »  jO- 


DEPTH  TO 
WATER 


"V?  SCREEN 

FT  (TOR)  LENGTH  >  ^  FT 


HEIGHT  OF  , 

WATER  COLUMN  //  Ft|  X  _ GAUFT  ( _ INCH  WELL)  = 


AMBIENT  AIR  ^ PPM  WELL  MOUTH 


WELL 

DIAMETER 


ppm!  total  VOLUME  PURGED 


STUDY  AREA  /  AOC  I 

DATE  06  .  I  'fSU 
FILE  TYPE  IcGW 
WEATHER 


PROTECTIVE 
CASING /WELL 
DIFFERENCE 


,iiO  FTl 


WELL  2 

MATERIAL] _ ^ 

] 

WELL 

YES 

NO 

N/A 

INTEGRITY:  CAP 
CASING 

— 

COLLAR 
GAL  LOCKED 

— 

— 

_k/ 

PURGE  DATA 

PURGE  VOLUME  (gallons) 
PURGE  RATE  (gpm) 
TEMPERATURE  (degreesC) 
pH  (units) 

TURBIDITY  (ntu) 


REDOX  POTENTIAL  {+/-mv) 


i  2.  1  I  /  %1- 


1 

6 . 

H9lii 

o. 

\ .  ^  -It 

/.  io 

SAMPLE  OBSERVATIONS: 

I  I  CLEAR 

[7]  COLORED  Of.  cram  -e  /cU  > <- 
1 _ I  CLOUDY _ 

□  TURBID _ 

0  ODOR 

□  OTHER  (see  notes)  I 


(EQUIPMENT  DOCUMENTATION 

PURGING  SAMPLING 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BLADDER  PUMP 
PVC/SILICON  TUBING 
TEFLON/SILICON  TUBING 
BAILER 

IN  LINE  FILTER 


DECON  FLUIDS  USED 
METHANOL 

_  LIQUINOX 

"  POTABLE  WATER 

_  DEIONIZED  WATER 

_  STEAM  CLEANING 

NITRIC  ACID 


WATER  LEVEL  EQUIPMENT  USED 
~22x  ELECTRIC  COND.  PROBE 
FLOAT  ACTIVATED 
KECK  INTERFACE  PROBE 


NUMBER  OF  FILTERS  USED 


ANALYTICAL  PARAMETERS 


fpa '  \/iH 

METHOD  FRACTION 

PRESERVATION 

VOLUME 

SAMPLE 

NUMBER  CODE 

METHOD 

REQUIRED 

COLLECTED 

pTIVOC 

VMS3-WA 

HCL/4DEG.  C 

3  X  40  ML 

□ 

1  Ivoc 

VMS1-WA 

HCL/4DEG,  C 

3  X  40  ML 

□ 

[3SVOC 

SMV1-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

1  jsvoc 

SMV3-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

rZ^EST/PCBs 

PST1-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

□  HERBICIDES 

HB61-WA 

4  DEG.  C 

2  X  1  L  AG 

□ 

IT^PAL  INORGANICS 

(see  notes) 

HN03  to  pH  <2 

1  Xl  LP 

□ 

□  SULFATE  NITRATE/NITRITE 

USEPA  300 

4  DEG.  C 

1  X  50  ML  P 

□ 

□  SULFIDE 

USEPA  376.1 

NAOH  to  pH  >9 

1  X  500  ML  P 

□ 

□iron  only 

ICP1-WA 

HN03  to  pH  <2 

1  X 1  L  P-Cube 

□ 

1  1  FERROUS  IRON 

FIELD  METHOD 

- 

- 

□ 

□total  PHOSPHORUS 

USEPA-365.4 

H2S04topH  <2 

1  X50  MLP 

□ 

□  AMMONIA  NIROGEN 

USEPA-350.1 

H2S04  to  pH  <2 

1  X  400  ML  P 

□ 

□TOC 

USEPA-415.1 

H2S04  to  pH  <2 

1  X  500  ML  AG 

□ 

□TSS  ONLY 

USEPA-160.2 

4  DEG.  C 

1  XI  LP 

□ 

□  methane  /  CARBON  DIOXIDE 

□ 

NOTES 

(1)  PAL  INORGANICS;  ICP  METALS  (ICP1-WA  AND  ICP2-WA) ,  HG  (HGC1-WA) 


SAMPLE  BOTTLE 
ID  NUMBERS 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

SIGNATURE: 


RECEIVED  BY: 


GWFORM15.XLS/GENERIC 


5/15/S8 


SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 


Project:  _  _ 

Project  Number: _ iMM  .OS 


Site  Identification:  5'  Oix/S?  D-*^^-Oi  X’ 

Time:  Start:  O9.?)0 _  End:  ORSt? _ 


Site: 

Date: 


Aor  sv  i\tec\  ;x- 


3ate: _ _ 

Signature  of  Sampler:  ( F. 


SURFACE  WATER  INFORUATION 

Field  Sample  No.  7^‘^^Watar  Depth 


Depth  of  Sample 
From  Top  of  Water 


_  (It)  Temperature 


^Dag.  C 


Type  of  Surface  Water: 

[  ]  Stream  [TSmsC 

(  JPond/Lake  /  (^»ep 

tvn  arS'h  _ 

Sample  Location  Sketch:"'!  )  Yes 


Eqi^pment  Used  For  Collection: 
».  Grab  Into  Bottle 


Spec.  Cond.  pMHOS/CM  #pH_ 


Units 


Feld  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID  _ 


:qyii 

(  ]  Bomb  Sampler  '  rr- 

[vfpump/  Si  -^ub;i'^e^  pi 

sample  Location  Sketch:  [  ]  Yes  jV]  /. 

_  CiCjQj^  MNo  conJ'  r 

t>0  .  ^'l!  r/rft/! 


Hpr 

piLer* 


Velocity  Measurement  Obtained? 

[  ]  Yes,  See  Row  Measurement  Data  Record 


SEDIMENT  tNFORMAVON 

Reid  Sample  No.  %  S~7  Q  j  Op 

Depth  of  Sediment  Sample  0~H  ‘ 

Reid  Gc  Data;  [  ]  Reid  Duplicate  Collected 

Duplicate  Id  _ 


Equipment  Used  For  Collection: 
(  ]  Gravity  Corer 
[  ]  S.S.  Split  Spoon 
(  jOredge 
(•^Hand  Spoon 
(  ]  Aluminum  Pans 
[  ]  SS  Bucket  , 

[\fi  3S  fcoaji 


Typ^i 

(i/f  Discn 


I  Sample  Collected: 
[  Discrete 
(  ]  Composite 


Sediment  Type: 
(  jClay 
tl^Sand 
(vf Organic 
[  ]  Gravel 

&J'  3'i  H- 


Sample  Obsenrations: 

[  )Odor  _ 

(  )  Color  _ 

[  1  _ 


SAMPLES  COLLECTED 

Analysis 

(Ir^VOC 
(✓ ,  SVOC 
[✓f  Pest/PCB 

(vf" PAL  Irxinganics  (Specified  Below) 
[  j  Lead  Only 
i  j  Explosives 

(  1  TPHC 
[  1  TOC 
[  ]  Anions 


i/fjs 


TSS  Only 
[  ]  H20  Quality  (Specified  Below) 


[  ]  Coliform 

Ef’+i/'v'rfi 

Analysis 

(vf  VOC 
[✓]  SVOC 
Pesi/PCB 

(/f  PAL  Inorganics 
[  ]  Explosives 
(VfTPHC 
[  lyLead  Only 
(yfTOC 


Method 

Number 

UM20 

UMia 

UH02 

UH13 

8020 
UW19 
UW32 
418  t 
415.1 
TF22 

mo 

310  1 
1602 


303.909 


Method 

Number 

LMig 

LM18 

LH16 

LH10 

See  Below 
LW12 
418  1 
JD17 
415,1 
1311 


Faction 

Code 

VP 

MS 

EC 


Preservation 

Ntethod 

HCL.  4  DEG  C 
4  0EGC 
4DEGC 


n/NF  HN03TOpH<2 
N  HN03  TO  pH<2 

LC  4  DEG  C 


O 

0 

S 

C 

N 

C 

S 

c 

N 


Fraction 

Code 

SV 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 


H2S04T0pH<2 
H2S04  TO  pH<2 
H2S04  TO  pH<2 
4DEGC 
HN03  TO  pH<2 
4  0EGC 
H2S04T0pH<2 
4DEGC 
HN03  TO  pH<2 
4DEGC 

C-IPri)  L  ©^1 
Preservation 
Method 

4  0EGC 


Volume 
Required 

(4)  40  ML 
(2)  1  L  AG 

(2)  1  LAG 

1  L  P-CUBE 

(3)  1  I.  AG 

1  LAG 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
1  L  P-CUBE 
(1)4  0Z 
i  Stenie 

Volume 
Required 


(2)  20Z  AG 
(1)  16  0ZAG 


4gE^ _ (1)16  0ZAG 


Sample 

Collected 

i/C 

[vT 

1  1 
(  1 

[  1 
[  1 
[  1 
[  1 

l  ] 

[  I 
[  I 
[  1 

rtr 

Sample 

Collected 

W' 

\Jr 

ik_ 


Sample  Bottle 
ID  Numbers 


/ 

/  / 

/ 

/  / 

/  !  / 

/ 

/  / 

/ 

/  / 

/ 

/  / 

/  /  / 

/  /  1 

/  /  / 

/ 

/  / 

/ 

/  / 

/ 

/  / 

/ 

/  / 

!  /  / 

/ 

/  / 

/ 

/  / 

/ 

/  / 

/  /  / 

/  /  / 

Sample  Bottle 

ID  Numbers 

/ 

/  / 

/ 

/  / 

/ 

/  / 

/ 

/  l 

/ 

t  ! 

/ 

f  / 

/ 

/  / 

/ 

/  / 

/  /  / 

/ 

/  / 

NOTES 

PAL  Inorganics:  ICP  metals  (SS10);  AS  {SS22):  SE  (SD2t);  TL  (S009);  SB  (SD20);  HG  (S801). 

H20  Quality:  P04  (TF27):  TKN  (TF26):  NIT  (TF22):  CUSOa  (TT10);  TSS  (160  2):  ALK  (301 .0);  Hardness 
All  parameters  collected  as  totals,  ie:  non  FItered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (JD19);  SE  (JD15);  TL  (J024);  SB  (JD25):  P8  (J017);  HG  (JBIO). 

yipcq/fAbb  of  FIGURE 4-10 

SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 

PROJECT  OPERATIONS  PLAM 

-SaTTipU.  PORT  DEVENS,  MASSACHUSETTS 

— i— i — :: - ABB  Environmental  Services,  Inc.- 


44^0 


9505005S  L  3 


Project: _ 1:>gX>eja's _ 

Project  Number: _ .0^  _ 

Site  Identification:"  57 02  x/ 5Tp  -Q'LA 

Time:  Start:  End:  ^  ■  (7 


Area 


Signature  of  Sampler: . 


SURFACE  WATER  INFORMAVON 


Field  Sample  No.'[v 

Depth  of  Sample 
From  Top  of  Water 

Spec.  Cond.  _f_ 


Vater  Depth 


_  (ft)  Temperature 


pMHOS/CM  #pH_ 


Reid  GC  Data:  [  ]  Reid  Duplicate  Collected 

Duplicate  ID  _ 

SEDIUENT INFORUAVON 

Reid  Sample  No. 

Depth  of  Sediment  Sample  .(ft) 

Reid  Qc  Data:  [  ]  Reid  Duplicate  Collected 
Duplicate  Id 

\s  1'  itacIp-K 

SAMPLES  COLLECTED 


^  Type  of  Surface  Water  Eyipment  Used  Foi 

C  ^  [  )  Stream  [  ]  RKrer  [I^Weee.  Grab  Into 

- y'  *  I  1  Pond/Lake  [  ]  Seep  ^^j^fflomb  Sampler 

WNtOkSU  [vfPump^* 

I  3  tOoeo  C  Sample  Location  Sketch:  (  ]  Yes 

^  '  Tttrt.. 

2^“"“  -Do 

Velocity  Measurements  Obtained? 

_  [  1  Yes,  See  Row  Measurement  Data  Record  _ 


Eqi^ipment  Used  For  Collection: 


ir-jU-WnCT/  ini  m-f  I 


Equipment  Used  For  Collection: 
(  ]  Gravity  Corer 
[  ]  S.S  .  Split  Spoon 
[  l^redge 
(vfHand  Spoon 
[  ]  Aluminum  Pans 
I  j  SS  Bucket 

jyT  sr  boudf 

Type  Of  Sample  Collected: 
(vj^isctete 
[  ]  Composite 


Sediment  Type: 
t  JClay 

o^r  .spy 


Sample  Observations: 

(  )  Odor  _ 

[  1  Color  _ 

[  1  _ 


Analysis 

Method 

Faction 

Preservation 

Volume 

Sample 

Number 

Code 

N^thod 

Required 

Collected 

(vrf  VOC 

UM20 

VP 

HCL.  4  OEG  C 

(4)  40  ML 

H 

L/f  SVOC 

UM18 

MS 

4  0EGC 

(2)  1  L  AG 

If 

(«r  Pest/PCB 

UH02 

SC 

4  0EGC 

(2)  1  LAG 

[vf'PAL  Inorganics  (Specified  Below) 

UH13 

n/MP  HN03T0pH<2 

1  L  P-CUBE 

\</ 

(  j  Lead  Only 

SD20 

N 

HN03T0pH<2 

[  1 

i  j  Explosives 

UW19 

LC 

4  0EGC 

(3)  1  1.  AG 

[  1 

UW32 

[  ]  TPHC 

418,1 

0 

H2S04T0pH<2 

1  LAG 

t  1 

[  1  TOC 

415.1 

0 

H2S04T0pHc2 

1  L  P-CUBE 

[  1 

(  ]  Anions 

TF22 

S 

H2S04TOpH<2 

1  L  P-CUBE 

[  1 

mo 

c 

4  0EGC 

1  L  P-CUBE 

[  1 

(kyTSS  Only 

310,1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

1/ 

160.2 

c 

4DEGC 

1  L  P-CUBE 

[  ]  H20  Quality  (Specified  Below) 

S 

H2S04T0pH<2 

1  L  P-CUBE 

[  1 

c 

4  0EGC 

1  L  P-CUBE 

[  1 

N 

HN03T0pH<2 

1  L  P-CUBE 

t  I 

(  j  Conform 

303,909 

4DEGC 

(1)4  0Z 

X/]  FPH/v-m 

Stenle 

Method 

Fraction 

Preservation 

Volume 

Sample 

Analysis 

Number 

Code 

Method 

Required 

Collected 

(v-^  VOC 

LM19 

sv 

4DEGC 

(2)  20Z  AG 

M  SVOC 

LM18 

SS 

(1)  16  0ZAG 

[(Y. 

[vi  PesVPCB 

LH16 

SS 

LHIO 

[  ] 

PAL  Inorganics 

See  Below 

SS 

(wT 

[  1, Explosives 

LW12 

SS 

[  ] 

TPHC 

418.1 

SS 

iY 
[  1 

[  i  Lead  Only 

JD17 

SS 

TOC 

415  1 

SS 

} 

['-K 

M  rfHn/v  pH 

1311 

SS 

,4  DEG  C 

(1)  16  0ZAG 

Sample  Battle 
ID  Numbers 


/ 

/ 

/ 

/ 

/ 

/ 

I 

/ 

J 

/ 

1 

/ 

1 

/ 

/ 

/ 

/  /  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  /  / 

! 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

. 

/ 

Sample  Bonis 
ID  Numbers 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

/ 

/ 

1 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  /  / 

/ 

/ 

/ 

NOTES 

PAL  Inorganics:  ICP  metals  (SSIO);  AS  (SS22):  SE  (SD21);  TL  (SD09):  SB  (S020):  HG  (SB01). 

H20  Quality:  P04  (TF27);  TKN  (TF26);  Nrr  (TF22);  CUS04  (1710);  TSS  (160.2);  ALK  (301.0);  Hardness. 
All  parameters  collected  as  totals,  ie:  non  Filtered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (J019);  SE  (JD1S);  TL  (J024):  SB  (JD2S);  PB  (J017);  HG  (JBIO). 


-jt-dcj-uaJ  3kMf -tlru- ,0335  piriipp/i.in 

end  i.it^  ~  fooc?  FIGURE  4-10 

^  ^  ^  SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 


9505005S  L  3 


PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc.- 


1 


SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 


Project:, 

Project  Number:. 


Site  Identification:  03x/ 670-^&-o3x 

Time:  Start:  End:  C‘^3o 

SURFACE  WATER  INFORMATION 
Reid  Sample  No,  WX570*OOwaler  Depth 


She: 

Date: 


/iDr,  sn  Ar^a  ^ 


11. 


Signature  of  Sampler: . 


£e4 


Depth  of  Sample 
From  Top  of  Water 


Equjpmant  Used  For  Collection: 
[  t^fewe,  Grab  Into  Bottle 
[ '  ^omb  Sampler 
[vfp, 


(ft)  Temperature  _ _ Deg.  C. 


[V^  Pump  , 


Spec.  Conc^^  CjQ4  ^j^oS/CM  t‘pH_^lli_  Units 

Field  GC  Data:  [  J  Raid  Dupllcata  Collected 

Duplicate  ID  _ 


Type  of  Surface  Water: 

(  ]  Stream  [  ]  River 

(  ]  Pond/Lake  [  )  Seep 

f/jwiCLrrU 

Sample  Location  Sketch:  (  l,Yos  _ 

Tiwto.  M  5ee  T>rxf  becoxAsc. 

rq^rrvT 


Sj  ♦  pv>'  C  jubrncy  in  ( I  -j 

-riV  i,  L 

^CtXUSe  ■{■•>0 


j-7ifer 

T 

:>hxUc?u 


Velocity  Measuramems  Obtained? 

(  ]  Yes,  See  Rmv  Measurement  Data  Record 


SEDIMENT  INFORMAVON 

Reid  Sample  No. 

Depth  of  Sediment  Sample  (-^  li  S~ 


.(«) 


Reid  Gc  Data:  [  ]  Reid  Duplicate  Collected 
Duplicate  Id  _ 


Equipment  Used  For  Collection: 
[  ]  Gravity  Corer 
[  ]  S-S.  Split  Spoon 
[  I  OiBdga 
(vl  Hand  Spoon 
(  }  Aluminum  Pans 
[  ]  SS  Bucket 

iJf  SS  bOvUl 


SD  lOeCfcfed  ^  TypjpOf 

■febf'  irt'',cW  iiljLnSf,  (vfbscrete 

-i^ieooK  n-M  ' 


Sediment  Type: 

[  IClay 

and  CSbnV!^ 
f  Organic 
[  J  Gravel 

0  riit 


Sample  Observations: 

[  10<lor  - ^ ^ 

[kfcoior  igiari::. 

1 1 _ 


SAMPLES  COLLECTED 

Analysis 

[l/voc 
t/f  svoc 
(^/PesVPC8 


Method 

Number 


Faction 

Code 


Preservation 

ktethod 


Volume 

Required 


Sample 

Colleaed 


ill  p 


PAL  Inorganics  (Specified  Below) 
(  J  Lead  Only 
i  ]  Explosives 

[  ]  TPHC 
[  J  TOC 
[  ]  Anions 


0T 


TSS  Only 
(  ]  H20  Quality  (Specified  Below) 


[  ]  Conform 

t/3EPrt(vPVI 

Analysis 

[vl'  voc 
1,4  svoc 

[vf  PesVPCB 

\)/i  PAL  Inorganics 
[  ]  Explosives 
[vf  TPHC 
(  1  Lead  Only 
M  TOC 


Sample  Bottle 
ID  Numbers 


UM20 

VP 

HCL.  4  DEG  C 

(4)  40  ML 
(2)  1  L  AG 
f2)  1  L  AG 

[-1 

/ 

/ 

/ 

UM18 

MS 

4  0EGC 

/ 

/ 

/ 

UH02 

EC 

4DEGC 

/ 

/ 

/ 

UH13 

/ 

/ 

! 

n/N 

N 

HN03T0pH<2 

1  L  P-CUBE 

« 

[  1 

1 

/ 

! 

SD20 

HN03  TO  pH<2 

4  0EGC 

/ 

/ 

! 

UW19 

LC 

131 1  1.  AG 

(  1 

! 

1 

i 

UW32 

1 

/ 

/ 

418,1 

0 

H2S04  TO  pH<2 
H2S04  TO  pH-:2 
H2S04TOpH<2 

1  LAG 

[  1 

1 

/ 

/ 

415.1 

0 

1  L  P-CUBE 

[  ] 

1 

/ 

/ 

TF22 

S 

1  L  P-CUBE 

[  1 

! 

/ 

/ 

mo 

c 

4DEGC 

1  L  P-CUBE 

[  ] 

/ 

/ 

1 

310,1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

(  ] 

/ 

/ 

f 

1602 

c 

4  0EGC 

1  L  P-CUBE 

W" 

[  1 

/ 

/ 

/ 

S 

H2S04  TO  pH<2 

1  L  P-CUBE 

/ 

/ 

/ 

c 

4DEGC 

1  L  P-CUBE 

(  ) 

/ 

/ 

/ 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

[  ] 

/ 

/ 

/ 

303.909 

4  0EGC 

(1)4  0Z 

[  ) 

/ 

/ 

/ 

^Ci/ 

rvpwj  ceph) 

Pre^rvation 

Method 

Stenie 

LtT 

Sample 

Collected 

/ 

/ 

/ 

Method 

Number 

Fraaion 

Code 

Volume 

Required 

Sample  Bottle 

ID  Numbers 

LM19 

SV 

4DEGC 

(2)  20ZAG 
m  16  0ZAG 

rf 

iij^ 

[  1 

/ 

/ 

/ 

LM18 

SS 

/ 

/ 

1 

LH16 

SS 

/ 

/ 

1 

LH10 

/ 

/ 

/ 

See  Below 

SS 

K 
[  ] 

/ 

/ 

/ 

LW12 

SS 

i 

/ 

i 

/ 

418.1 

SS 

KT 
[  ] 

/ 

/ 

/ 

JD17 

SS 

/ 

/ 

/ 

415,1 

SS 

I  V 

/ 

/ 

/ 

1311 

SS 

4nEGC 

(1)  16  0ZAG 

/ 

/ 

/ 

NOTES 

PAL  Inorganics:  ICP  metals  (SS10):  AS  (SS22):  SE  (SD21);  TL  (S009):  SB  (SD20);  HG  (SB01) 

H20  Quality:  P04  {TF27);  TKN  frF26);  NIT  (TF22):  CUS04  (TT10):  TSS  (160  2):  ALK  (301.0);  Hardness, 

All  parameters  collected  as  totals,  is:  non  Rltered 

PAL  Inorganics:  ICP  metals  (JS16:  AS  (JD19):  SE  (JD15);  TL  (JD24):  SB  (JD25),  PB  (J017);  HG  (JB10) 

^x4  1’.  ml  ~  ioiS 

acUcd  -hrvO.  -  FIGURE 4-10 

SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 

PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ! — ABB  Environmental  Services,  Inc.- 


9505005S  L  3 


SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 


Project:. 

Project  Number:. 


t)e.ver5 


Site  Identification:  5'7u/^  OHl^  57 

Time:  Start: _ j'20'o _  End:  !  Z~tC> 


Site: 

Date: 


57  3 

cr^  -^1  icic 


5  Z1 


^SionatureofSamplen^J^ltScy^^ 


SURFACE  WATER  INFORMATION 

Reid  Sample  No.  ^X570MO7l  Water  Depth 


I  [  1  Pond/Laka 


Depth  of  Sample 
From  Top  ol  Water 


c 


Spec.  Cond. 


5-^ 


(ft)  Temperature 


pMHOS/CM  #pH 


Field  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID  _ 


J-tJ  9  Type  of  Surface  Water: 

f  1  stream  (]  River 


(vfSeep 

1  f ,  3  naa‘*C  ^CTtt  tirCyaj^l^  Location  Sketch:  (  ]  Yes 
Units  -t.  . 

-  DO  — Ld - ryt^/L 


TT 

Equipment  Used  For  Collection: 
( t^Wene'  Grab  Into  Bottle 


[  ]  Bomb  Sampler 
fisyump/  S'^+FVC  Auj^Crcr^'  ih^tsrt'e -j 


€>  ’ 

iHer 


Z) 


Velocity  Measurements  Obtained? 

[  ]  Yes.  See  Row  Measurement  Data  Record 


SEDIMENT  INFORMATION 

Reid  Sample  No.  WP57 QM-QO 

Depth  ol  Sediment  Sample  Q*-"  / 

Reid  Gc  Data;  [  ]  Reid  Duplicate  Collected 

Duplicate  Id  _ 


Equipment  Used  For  Collection: 
{  }  Gravity  Corer 
[  ]  S.S.  Split  Spoon 
[  1  Dredge 
( ij^and  Spoon 
[  ]  Aluminum  Pans 
[  ]  SS  Bucket 

53  bc>jL>( 


Sediment  Type: 
[  IClay 
[  JSand 
ivTOrganic 
[  ]  Gravel 


Typepf  Sample  Collected: 
[vi^iscnete 
[  ]  Composite 


''2yorr^.5^Tr]af  o'^r  .5^ 


Sample  Observations: 

[  ]Odor  _ 

[  )  Color  _ 

:  1 _ 


inoU. 


SAMPLES  COLLECTED 


Method 

Faction 

Preservation 

Volume 

Sample 

Analysis 

Number 

Code 

Method 

Required 

Collected 

[v<  VOC 

UM20 

VP 

HCL.  4  DEG  C 

(4)  40  ML 

nr 

(kI^SVOC 

UM16 

MS 

4  0EGC 

(2)  1  L  AG 

[wf  PesWPCB 

UH02 

EC 

4DEGC 

(2)  1  LAG 

[vK 

[vTpaL  Inorganics  (Specified  Below) 

UH13 

n/NF  HN03T0pH<2 

1  L  P-CUBE 

U 

i  I  Lead  Only 

S020 

N 

HN03T0pH<2 

[  ] 

[  I  Explosives 

UW19 

LC 

4DEGC 

(3)  1  1.  AG 

[  ] 

UW32 

(  ]  TPHC 

418.1 

0 

H2S04T0pH<2 

1  LAG 

[  ] 

[  I  TOC 

416.1 

0 

H2S04T0pH<2 

1  L  P-CUBE 

[  1 

(  ]  Anions 

TF22 

s 

H2S04T0pH<a 

1  L  P-CUBE 

1 1 

TTIO 

C 

4  0EGC 

1  L  P-CUBE 

[  1 

(Irl^TSSOnly 

310,1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

[1/T 

t60.2 

C 

4  0EGC 

1  L  P-CUBE 

[  j  H20  Quality  (Specilied  Below) 

s 

H2S04TOpH.i 

1  L  P-CUBE 

[  1 

C 

4DEGC 

1  L  P-CUBE 

[  1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

‘vf 

(  j  Coliform 

303.909 

4  0EGC 

(1)4  0Z 

fHci/HiSoq/'-i'C 
rvm)  (ew) 

Sterile 

Method 

Fraction 

Preservation 

Volume 

Sample 

Analysis 

Number 

Code 

^thod 

Required 

Collected 

(vf  VOC 

LM19 

SV 

4DEGC 

(2)  202  AG 

[v^ 

(Vf  svoc 

LM18 

SS 

(1)  16  02  AG 

[  If  PesVPCB 

LH16 

SS 

LH10 

(  1 

[lY  pal  Inorganics 

See  Below 

SS 

[v^ 

[  j  Explosives 

LW12 

SS 

[  1 

[  vj^TPHC 

418.1 

SS 

[  ]  Lead  Only 

JD17 

SS 

IH 

[hTtoc 

415.1 

SS 

1311 

SS 

(1)  16  02  AG 

Sample  Bottle 
ID  Numbers 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

/ 

/ 

/ 

/ 

! 

/ 

1 

1 

1 

1 

/ 

/ 

/ 

/ 

/  /  / 

/  /  / 

/ 

1 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Sample  Bottle 
ID  Numbers 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

/ 

/ 

1 

/ 

t 

1 

/ 

/ 

/ 

/ 

/ 

/ 

J 

/ 

/  /  / 

/ 

/ 

/ 

NOTES 

PAL  Inorganics:  ICP  metals  (SS10);  AS  (SS22):  SE  (SD21);  TL  (S009):  SB  (SD20):  HG  (SB01). 

H20  Quality:  P04  fTF27);  TKN  (TF26);  NIT  (TF22);  CL/S04  (TTIO);  TSS  (160.2);  ALK  (301.0);  Hardness. 
All  parameters  collected  as  totals,  ie:  non  Rltered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (J019);  SE  (JD15);  TL  (JD24);  SB  (J025):  PB  (JD17);  HG  (JB10). 
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SURFACE  WATER  AND  SEDIMEM  SAMPLE  FIELD  DATA  RECORD 


Project: _ DPUer.S _ 

Project  Number: _ OR  .OK _ 

Site  Identification: 

Time:  Start:  i  U  SO _  End:  t  T:  oo 


Roc  ^  /)rea  3 


Signature  of  Sampler: . 


SURFACE  WATER  INFORUAVON 


Reid  Sample  No.VW5|?0£00  Water  Depth  6) 

Depth  o(  Sample  0  ,  . 

From  Top  of  Water  ^  Temperature  '  o-j’ 

Spec.  Cond  _[  5t  pMHOS/CM  ♦pH. 


Field  GC  Data:  [  ]  Reid  Duplicate  Collected 
Duplicate  ID  _ 


SEDIMENT  INFORMAVON 

Reid  Sample  No  S'7  O  fjiOO 

Depth  of  Sediment  Sample 

Reid  Gc  Data:  [  ]  Reid  Duplicate  Collected 
Duplicate  Id  _ 


Type  of  Surface  Water:  Equipment 

[  ]  Stream  [  ]  River  [  ]  None,  C 

(  ]  Pond/Lake  [tif^ep  (  ] ^mb  J 

[  JfPumpj 

Sample  Location  Sketch;  [  ]  Yes 

RoA,.  tvi  No  rY<cr£ 

C>0  — ZZII^rTg/L 

Velocity  Measurements  Obtained? 

(  ]  Yes.  See  How  Measurement  Data  Record  _ 


Equipment  Used  For  CoHejPon: 

[  ]  None.  Grab  Into  Bottle 
[  ] ^mb  Sampler 
[  vrfump/S'W  PV>r  ^Utni 


^  1*1^ 


-Aoc. 


Equipment  Used  For  Collection: 
[  ]  Gravity  Corer 
[  ]  S  S.  Split  Spoon 
(  HJredge 
(V]  Hand  Spoon 
(  ]  Aluminum  Pa^s 
[  ]  SS  Bucket 

SS  hiT.iii 


[  vf  Discrete 
[  ]  Composite 


Sediment  Type: 
[  IClay 
[vT^nd 
[  ifOrganic 
[  ]  Gravel 

l^SHr 


Sample  Observations: 

(  )  Odor  _ 

(  )  Color  _ 

IvT  f'g  P'i'n 


NOTES 

PAL  Inorganics:  ICP  metals 


PAL  Inorganics:  ICP  metals  (SStO);  AS  (SS22):  SE  (SD21):  TL  (S009):  SB  (S020);  HG  (S0O1). 

H20  Quality:  P04  (TF27);  TKN  CTF26);  NPr  (TF22):  CL/S04  (TT10):  TSS  (160.2);  ALK  (301.0);  Hardness. 
Ali  parameters  collected  as  totals,  is;  non  Filtered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (JD19):  SE  (JDIS);  TL  (JD24):  SB  (J02S);  PB  (J017);  HG  (JB10). 


-  R-t; 

-  Mei 


SobScTn/erl 

VM 

-H-xo 
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U>lrvipir,q  intci  FIGURE  4-10 

SURFA^CE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 

PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc. 


Ji 


SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 


Project: _ S _ 

Project  Number:  0^  I H4  •  0  3^ 

Site  Identification:  57U  ?-^8^-06x/  57 1 
Time:  Start:  End:  _ i 


SURFACE  WATER  INFORUAVON  ^ 

Field  Sample  No.  ^^>^7  (J  5  00  water  Depth  H* 


Signature  of  Sampler: 


OC  57  PiTta  3 


Type  of  Surface  Water 
(  ]  Stream  (  ]  River 

(  ]  Pond/Lake  [ S^Seep 


Depth  of  Sample 
From  Top  of  Water 

C 

Spec.  Cond. 


Field  GC  Data:  [  ]  Feld  Duplicate  Collected 
Duplicate  ID  _ 


SEDIMENT  INFORUAVON 

Reid  Sample  No.  PKS70£QO 

Depth  of  Sediment  Sample  I 

Reid  Gc  Data;  [  }  RekJ  Duplicate  Collected 
Duplicate  Id  _ 


(ft)  Temperature  *  N  f  Deg.  C.  Sarnie  Location 

^  Tu-rfo. 

pMHOS/CM  tpH  D  V  UO  Units  - 

DO 


EqtRpment  Used  For  Colf^ion: 
(intern.  Grab  Into  Bottle 
(  j^omb  Sampler 
[  <^Pump/^±_P‘\fC  -tut? 


nple  Location  Sketch:  (  Ir^jQl 

9^*7+- -J 

Velocity  Measurements  Obtained?  )5  SCTy 

(  ]  Yes.  See  How  Measurement  Data  Record  “  ~ 


Equipment  Used  For  Collection: 
(  ]  Gravity  Corer 
[  ]  S.S.  Split  Spoon 
(  jOredge 
[iiJUand  Spoon 
[  ]  Aluminum  Pans 
[  ]  SS  Bucket 

li^  SS  bcxoi 

Jy/pa  Of  Sample  Collected: 

(l/j  Discrete 
[  ]  Composits 


Sediment  Type: 

[  IPiay 
[^nd 
[M  Organic 
[  ]  Gravel 

B^5\  <+- 


Sample  Observations: 

[  lOdor  _ 

[  j  Color  _ 

t  1  _ 


SAMPLES  COLLECTED 


Method 

Faction 

Preservation 

Volume 

Sample 

Analysis 

Number 

Code 

Method 

Required 

Collected 

[vf  voc 

UM20 

VP 

HCL,  4  DEG  C 

(4)  40  ML 

K 

(yf  SVOC 

UM18 

MS 

4  0EGC 

(2)  1  L  AG 

Ff 

(yf  Pest/PCB 

UH02 

EC. 

4DEGC 

(2)  1  L  AG 

(•yf  PAL  Inorganics  (Specified  Below) 

(  j  Lead  Only 

UH13 

SD20 

i^'MF 

HN03TOpH<2 

HN03  TO  pH<2 

1  L  P-CUBE 

ly/ 

1  I 

[  ]  Explosives 

UW19 

UW32 

LC 

4  0EGC 

(3)  1  1.  AG 

[  1 

[  ]  TPHC 

418.1 

0 

H2S04T0pH<2 

1  LAG 

[  1 

[  I  TOC 

416.1 

0 

H2S04T0pHc2 

1  L  P-CUBE 

[  ] 

[  ]  Anions 

TF22 

S 

H2S04  TO  pH<2 

1  L  P-CUBE 

(  1 

mo 

C 

4DEGC 

1  L  P-CUBE 

[  1 

[Vf  TSS  Only 

310,1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

[  1 

1602 

C 

4  0EGC 

1  L  P-CUBE 

K 

[  j  H20  Quality  (Specified  Below) 

(  ]  Coliform 

S'?  EPH/UPH 

303,909 

S  H2S04TOpH<2 

C  4  DEG  C 

N  HN03T0pH<2 

4  DEG  C  . 

Mcl/+iiSOH/4X 

1  L  P-CUBE 

1  L  P-CUBE 

1  L  P-CUBE 
(1)4  0Z 

Stenle 

[  1 
[  I 

w- 

Method 

Fraction 

Preservation 

Volume 

Sample 

Analysis 

Number 

Code 

Method 

Required 

Collected 

(v^  voc 

LM19 

SV 

4DEGC 

(2)20ZAG 

[vj^SVOC 

LM18 

SS 

(1)  16  0ZAG 

[  yyPeaVPCB 

[  Inorganics 

[  }  Explosives 
[vf  TPHC 
[  ]  Lead  Only 
(vfTOC 


LH16 
LH10 
See  Below 
LW12 

418.1 
JD17 

415.1 
1311 


(1)  16  0ZAG 


NOTES 

PAL  Inorganics:  ICP  metals  (SS10);  AS  (SS22):  SE  (SD21);  TL  (S009);  SB  (S020);  HG  (SBOl). 

H20  Quality:  P04  (TF27);  TKN  CTF26):  NfT  (TF22);  CLrS04  (TTIO);  TSS  (1602):  ALK  (301.0);  Hardness. 
All  parameters  collected  as  totals,  ie:  non  RItered 

PAL  Inorganics:  ICP  metals  {JS16:  AS  (JD19);  SE  (J015);  TL  (JD24);  SB  (JD25):  PB  (JD17);  HG  (JB10). 


Sample  Battle 
ID  Numbers 


/ 

/ 

/ 

/  /  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/  t  / 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

f 

/ 

/ 

/ 

Sample  Bottle 

ID  Numbers 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
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FIGURE  4-10 

SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 

PROJECT  OPERATIONS  PLAN 
FORT  DEVENS,  MASSACHUSETTS 
- ABB  Environmental  Services,  Inc, 


SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 

Project:  DeiAiriS 

Site:  PiOC  51  AfCO 

Project  Number:  O'!  144',0'S 

Date: 

Site  Identification:  /  G'ZiO-^B-OTX. 

- P* — r-^ - - - 

Signature  of  Sampler:  1  ^  ^ 

Time:  Start:  H.^O  End:  14*4^ 

SURFACE  WATER  INFORUATION 

Field  Sample  No.  jWXSTOTOO  Waler  Depth  6 


Type  ol  Surface  Water: 

I  ]  Stream  (  ]  River 

(  ]  Pond/Lake  [JfSeep 


Depth  of  Sample 
From  Top  of  Water 

Spec.  Cond. 


■50 


Feld  GC  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  ID  _ 


(It)  Temperature  ^0  ■  *^ao  C 

^  I  TUri.  . 

(iMHOS/CM  toH  ^  T  Units  ^ 

r/y/L 


Sai^l^ocation  Sketch:  (  ]  Yes 

[  VI  No  SOP  rvic 


Etyipment  Used  ForCollection: 

^i^ttBM.  Grab  Into  Bottle 
[  ]  Bomb  Sampler 

ftrif  ump^  PMr.  4' t  W.VMJ /m-  h>4f. 


Vdloctty  Measurements  Obtained? 

[  ]  Yes,  See  Row  Measurement  Data  Record 


SEDIMENT  INFORMAVON 

Field  Sample  No  PKS  /OI'O-^ 

Depth  of  Sediment  Sample  0*~ € 

Feld  Gc  Data:  [  ]  Field  Duplicate  Collected 
Duplicate  Id  _ 


Equipment  Used  For  Collection: 
(  ]  Gravity  Corer 
[  ]  S.S.  Sptit  Spoon 
[  H)fBdge 
{^^  Hand  Spoon 
(  ]  Aluminum  Pans 
[  ]  SS  Socket 

[vf  55  i 


Type  Of  Sample  Collected; 
[i^  OiscrBte 
(  ]  Composite 


Sediment  Type; 
£  ]Clay 
(Vj^nd 
[yfOrganic 
[  ]  Gravel 

It 


Sample  Obsenrations:^ 
(V^Odor  ■h'i'P 

(  j  Coior  _ 

(  1  _ 


SAMPLES  COLLECTED 


Analysis 

Method 

Number 

Faction 

Code 

Preservation 

Method 

Volume 

Required 

Sample 

Collected 

Sample  Bottle 

ID  Numbers 

tJ  voc 

UM20 

VP 

HCL,  4  DEG  C 

(4)  40  ML 

/ 

/  / 

[J'SVOC 

UM18 

MS 

4  0EGC 

(2)  1  L  AG 

1 

l  i 

il/Pest/PCB 

[vf^ Inorganics  (Specified  Below) 

UH02 

EC 

4DeGC 

(2)  1  L  AG 

W 

/ 

/  / 

UH13 

n/NP 

/ 

/  / 

HN03  TO  pH<2 

1  L  P-CUBE 

U 
[  ] 

/ 

!  / 

[  ]  Lead  Only 

S020 

N 

HN03  TO  pH<2 

/ 

/  / 

[  ]  Explosives 

UW19 

LC 

4DEGC 

(3)  1  1.  AG 

[  ] 

/ 

/  / 

UW32 

/ 

/  / 

[  J  TPHC 

416.1 

0 

H2S04TOpHc2 

1  LAG 

(  1 

f 

/  / 

(  I  TOC 

4t5  1 

0 

H2S04  TO  pH<2 

1  L  P-CUBE 

:  J 

/ 

/  / 

[  ]  Anions 

TF22 

S 

H2S04  TO  pH<2 

1  L  P-CUBE 

[ ) 

/ 

/  / 

TTIO 

c 

4DEGC 

t  L  P-CUBE 

( J 

/ 

/  / 

(vfrSS  Only 

310  1 

N 

HN03  TO  pHc2 

1  L  P-CUBE 

[  L 

/ 

/  / 

160.2 

c 

4DEGC 

1  L  P-CUBE 

M 

/ 

/  / 

[  j  H20  Quality  (Specified  Below) 

s 

H2S04T0pH«2 

1  L  P-CUBE 

[  J 

/ 

/  / 

c 

4  0EGC 

1  L  P-CUBE 

[  ] 

/ 

/  / 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

Ur 

/ 

/  / 

(  ]  Conform 

303,909 

4DEGC 

(1)4  0Z 

/ 

/  / 

I’.?  tPH/vpH 

Analysis 

Fraction  Preservation 

Code  Method 

Stenie 

/ 

/  / 

Method 

Number 

Volume 

Required 

Sample 

Collected 

Sample  Bottle 

10  Numbers 

ivTvoc 

LM19 

sv 

4DEGC 

(2)  20Z  AG 

iM" 

/ 

/  / 

[vfSVOC 

LM16 

ss 

(1)  16  0ZAG 

/ 

/  / 

[JT  PesUPCB 

LH16 

ss 

/ 

/  / 

LHIO 

/ 

/  / 

[i^PAL  Inorganics 

See  Below 

ss 

liT 

1 1 

/ 

/  / 

[  j  Explosives 

LW12 

ss 

/ 

/  / 

[v^TPHC 

418.1 

ss 

/ 

/  / 

i  )  Lead  Only 
[yf TOC 

JD17 

ss 

1 1 

/ 

/  / 

415,1 

ss 

1 

In 

l 

/  / 

1311 

ss 

(1)  16  0ZAG 

/ 

/  / 

NOTES 

PAL  Inorganics:  ICP  metals  (SSIO);  AS  (SS22):  SE  (S021):  TL  (S009):  SB  (SD20>:  HG  (SBOl). 

H20  Quality:  P04  (TF27);  TKN  rrF26):  NIT  (TF22):  CUSOA  (TTIO):  TSS  (160  2):  ALK  (301  0):  Haidness 
All  parameters  collected  as  totals,  ie;  non  Filtered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (JD19):  SE  (JD15):  TL  (JD24);  SB  (JD25);  PS  (JD17);  HG  (JBIO). 
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FIGURE  4-10 

SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 

PROJECT  OPERATIONS  PLAN 
FORT  D EVENS,  MASSACHUSETTS 
- — - —ABB  Environmental  Services,  Inc.- 


_r 


SURFACE  WATER  AND  SEDIMENT  SAMPLE  FIELD  DATA  RECORD 


'b9Aie<n.‘s 


Project:. 

Project  Number:  0^iN-4.O’? 


Site  Identification:  57 uj  -  o^)(  j  57C?-98~  O^X 

Time:  Start: _ 1^5!  o _  End: 


Site:  . 
Date: 


Aoc  91  Atm  3 


Signature  of  Sampler:  t  ffgyrvcM  E..  I< 


Equipment  Used  For  CdWctionT 
[  ]  None.  Grab  into  Bottle 
[  ]  Bomb  Sampler 

( iTPump^ ^i->  PM  C  i4f- 

0 


SURFACE  WATER  INFORUAVON 

Fi 

Raid  Sample  Waler  Depth  fe 


Depth  of  Sample 
From  Top  of  Water 


0 


(ft)  Temperature  ^  Deo.  C. 


Type  of  Surface  Water: 

[  1  Stream  [  ]  River 

t  IPondA^ke  [ij^ep 

San^e  Location  Sketch:  (  ]  Yes 


Spec.  Cond.  IQ^  pMHOSrCM  #pH.  g.6. 


Units 


Field  GC  Data:  [  ]  Field  Duplicate  Coilected 
Duplicate  ID  _ 


.lYt 


g/L 


Velocity  Measurements  Obtained? 

[  ]  Yes.  See  Row  Measurement  Data  Record 


SEDfMENT  INFORMAVON 

Reid  Sample  No.  1^X570 

Depth  of  Sediment  Sample  0 

Field  Gc  Data:  [  ]  Feld  Duplicate  Collected 

Duplicate  Id  _ 


Equipment  Used  For  Collection: 
(  ]  Gravity  Corer 
(  J  S.S.  Split  Spoon 
(  ]  Dredge 
[.^Hand  Spoon 
[  ]  Aluminum  Pans 
j  j  SS  Bucket 

I  *1  i-^rN  jpDTjDt 


TyMC 
( vfDiscrete 
[  ]  Composite 


Sediment  Type: 

[  jPiay 
(vfend 
(Vl  Organic 
[  ]  Gravel 

fv^T  5’U+ 


Sample  Observations: 

[  jOdor  _ 

[  1  Color  _ 

[  1  _ 


SAMPLES  COLLECTED 


Method 

Faction 

Preservation 

Volume 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Method 

Required 

Collected 

ID  Numbers 

[r-rf  VOC 

UM20 

VP 

HCL,  4  DEG  C 

(4)  40  ML 

/ 

/  / 

[v-f  SVOC 

UMie 

MS 

4DEGC 

(2)  1  LAG 

H 

_ L 

/  / 

[JT  PesUPCa 

UH02 

EC 

4DEGC 

(2)  1  LAG 

f 

/  / 

UH13 

/ 

/  / 

[wf^ PAL  Inorganics  (Specified  Below) 

N/HF-  HN03T0pH<2 

1  L  P-CUBE 

[i/ 

/ 

/  / 

[  j  Lead  Only 

SD20 

N 

HN03T0pH<2 

[  I 

/ 

/  / 

[  j  Explosives 

UW19 

LC 

4  0EGC 

(3)  1  1.  AG 

[  ] 

/ 

/  / 

UW32 

/ 

/  ! 

[  ]  TPHC 

418,1 

0 

H2S04T0pH<2 

1  LAG 

[  I 

/ 

/  / 

(  ]  TOC 

415.1 

O 

H2S04  TO  pH<2 

1  L  P-CUBE 

[  1 

/ 

l  / 

[  j  Anions 

TF22 

S 

H2S04  TO  pH<2 

1  L  P-CUBE 

[  1 

/ 

/  / 

TTIO 

C 

4DEGC 

1  L  P-CUBE 

[  1 

/ 

/  / 

/ 

310,1 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

\Jr 

1 

/  / 

M  TSS  Only 

160.2 

C 

4  0EGC 

1  L  P-CUBE 

/ 

/  / 

[  j  H20  Qualify  (Specified  Below) 

S 

H2S04TOpH<2 

1  L  P-CUBE 

[  1 

/ 

/  / 

c 

4DEGC 

1  L  P-CUBE 

[  I 

/ 

/  / 

N 

HN03  TO  pH<2 

1  L  P-CUBE 

[  1 

/ 

/  / 

I  _L  Conform 

303.909 

4  DEG  C 

(1)4  0Z 

J  ly 

/ 

/  / 

Stenie 

/ 

/  ! 

ciC'rt)  ccf-rtj 

Method 

Fraction 

Presenration 

Volume 

Sample 

Sample  Bottle 

Analysis 

Number 

Code 

Method 

Required 

Collected 

ID  Numbers 

[t/Tvoc 

LM19 

sv 

4  0EGC 

(2)20ZAG 

/ 

l  / 

svoc 

LM18 

SS 

(1)  16  0ZAG 

M 

/ 

/  / 

ij'  Pest/PCB 

LH16 

SS 

ijr 

/ 

/  / 

LH10 

1 

[  ] 

J 

/  l 

[*^  PAL  Inorganics 

See  Below 

SS 

IJ' 

f 

!  ! 

[  j  Explosives 

LW12 

SS 

[  1 

i 

!  / 

[Jf  TPHC 

418.1 

SS 

luT 

/ 

/  / 

{  ]  Lead  Only 

JD17 

SS 

(  ] 

/ 

/  / 

li/f  TOC 

415.1 

SS 

1 

M 

/ 

/  / 

yrg^/vPH _ 

1311 

SS 

(1)  16  0ZAG 

_ 

/ 

/  / 

NOTES 

PAL  Inorganics:  ICP  metals  (SSIO);  AS  (SS22):  SE  (S021);  TL  (SD09)',  SB  {S020):  HG  (SBOI). 

H20  Quality:  P04  (TF27);  TKN  (TF26);  NIT  (Tf22):  CUS04  (TTIO);  TSS  (160.2):  ALK  (301.0);  Hardness. 
All  parameters  collected  as  totals,  ie:  non  RItered 

PAL  Inorganics:  ICP  metals  (JS16;  AS  (JD19):  SE  (J015);  TL  (JD24);  SB  (JD25):  PB  (JD17);  HG  (JB10). 
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APPENDIX  I 


SURVEY  DATA 


Harding  Lawson  Associates 


C:\FDRITABL\57\APPCOVER 


9144-03 


Table  I-l 

MONITORING  WELL  AND  PIEZOMETER  DATA 

AOC  57 


REMEDIAL  INVESTIGATION  REPORT 
FORTDEVENS,  MA 


WELL 

NORTH 

EAST’ 

TOP  OF 

PVC 

GROUND 

ELi:VATION 

G3M-92-02X 

562277 

575908 

251 

249.11 

G3M-92-07X 

562586 

576145 

251.88 

249.97 

57M-95-01X 

562062.51 

576806.44 

248.19 

245.70 

57M-95  -02X 

561853.36 

575850.79 

242.16 

239.97 

57M-95-03X 

562331.40 

57695431 

234.97 

232.48 

57M-95  -04A 

561870.62 

576382.18 

223.83 

222.68 

57M-95  -04B 

561863.18 

57638134 

224.67 

222.38 

57M-95  -05X 

561952.54 

576228.93 

23731 

234.87 

57M-95  -06X 

562051.57 

576463.95 

236.56 

234.42 

57M-95  -07X 

561825.75 

576248.67 

224.57 

223.36 

57M-95  -08A 

561934.81 

576468.16 

224.11 

222.67 

57M-95  -  08B 

561932.96 

576475.11 

222.24 

57M-96  -  09X 

562419.79 

576853.00 

242.62 

240.24 

57M-96-10X 

562293.21 

577012.99 

229.55 

227.09 

57M-96-11X 

562225.94 

576968.72 

224.38 

57M-96-12X 

562240.19 

576870.69 

227.87 

224.82 

57M-96-13X 

562193.54 

576811.74 

227.73 

57P-95-01A 

561695.11 

576211.02 

223.29 

m  Will 

57P-95-01B 

561695.11 

576211.02 

A;\57SISUR.WK1 


1 


ll-Mar-97  + 


APPENDIX  J 


GEOTECHNICAL  DATA  (GRAIN  SIZE) 


Harding  Lawson  Associates 


C:\FDRITABL\57\APPCOVER 


9144-03 


.V,  +3" 


0.0 


^  GRAVEL 


0.0 


SAND 


81.2 


rs  SIZE  -  mm 


SILT  CLAY 


18.8 


uses 


SP-5M 


SIEVE 

Inches 
s  ize 


PERCENT  FINER 


GRAIN  SIZE 


•^60 

0.14 

°30 

0.09 

”^10 

COEFFICIENTS 


SIEVE 

number 
s  Ize 


PERCENT  FINER 


4  100.0 

10  100.0 
20  99.9 

40  99.0 

60  94.8 

.00  64.1 

!00  18.8 


Sample  information: 

•  8X570805 
F  SAND;  Lttl  Si; 

Tr  M  and  C  Sa. 


Remarks : 

SIEVE  ANALYSIS 


ftBB  Environmenta 1 

Project  No.:  09144.08 
Project;  FORT  DEVENS 

Services,  Inc. 

Date:  10/10x96 

Data  Sheet  No.  21 
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INTRODUCTION 

On  10  September  1993,  representatives  from  Ecology  and  Environment,  Inc. 

(E  &  E),  Arthur  D.  Little  (ADL),  ABB  Engineering  Services  (ABB),  and  the  U.S.  Army 
Environmental  Center  (USAEC)  met  at  ADL’s  office  in  Cambridge,  MA  to  discuss  methods 
for  determining  background  concentrations  of  organic  and  inorganic  analytes  in  groundwater, 
soil,  sediment,  and  surface  water  at  Fort  Devens.  The  objective  of  the  meeting  was  to  initiate 
the  development  of  a  uniform  set  of  background  values  that  could  be  used  by  all  contractors 
to  identify  organic  and  inorganic  contamination  at  the  base.  This  appendix  summarizes  the 
current  background  values  being  used  for  this  report,  incorporating  data  from  all  available 
sources. 


Appendix  K  is  divided  into  three  sections  based  on  matrix.  The  sections  are: 

•  Section  Kl:  Background  Concentrations  of  Inorganic  Analytes  in  Sediment; 

•  Section  K2:  Background  Concentrations  of  Inorganic  Analytes  in  Soil  and 
Background  Concentrations  of  Organic  Analytes  in  soil;  and 

•  Section  K3:  Background.  Concentrations  of  Inorganic  Analytes  in  Surface  Water. 

Background  concentration  ranges  for  inorganic  analytes  in  each  matrix  were 
determined  from  designated  background  samples  collected  at  Fort  Devens.  The  background 
sediment  database  was  augmented  with  regional  data  from  the  peer-reviewed  scientific 
literature.  The  background  surface-water  database  was  augmented  with  additional  surface- 
water  samples  from  IRDMIS. 

There  are  no  background  data  for  groundwater  on  a  regional  scale  from  areas  known 
to  be  unaffected  by  human  activity.  Wells  that  are  upgradient  of  specific  sites,  such  as  32M- 
92-OlX  at  the  DRMO  Yard,  have  been  compared  with  on-site  wells. 
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SECTION  K2 

Background  Concentrations  of  Inorganic  Analytes  in  Soil 

Background  soil  samples  for  inorganic  analytes  were  collected  in  August  1991, 
October  1992,  and  June  1993.  Thiny-three  samples  in  all  were  collected.  The  samples  were 
collected  from  all  three  of  the  major  soil  associations  on  the  base  and  from  each  of  Main  Post, 
North  Post,  and  South  Post.  Sample  locations  are  shown  in  Figure  K2-1.  Note  that  no  AOCs 
occur  on  the  founh  soil  association  mapped,  which  lies  outside  the  present  boundaries  of  the 
facility.  The  background  soil  samples  were  all  collected  from  sites  that  were,  as  far  as  could 
be  determined  visually,  undisturbed,  that  were  at  least  50  feet  from  any  road  and  at  least  300 
feet  from  any  known  or  suspected  Study  Area.  In  most  cases  the  distance  was  greater, 
especially  in  South  Post. 

Table  K2-1  is  the  background  database  for  inorganic  analytes  in  soil.  Sampling  date, 
post,  and  soil  association  are  listed  for  the  samples.  There  are  two  columns  in  the  table  for 
each  analyte:  one  column  for  the  measured  concentration  and  one  for  notes.  The  note  column 
indicates  which  data  points  were  entered  as  one-half  the  LOD  and  which  are  outliers.  For 
calculation  purposes,  values  that  appeared  in  IRDMIS  as  less  than  the  LOD  were  converted  to 
one-half  the  LOD.  Outliers  were  identified  by  the  method  of  Dixon  or  Grubbs  as  described 
by  Sokal  and  Rohlf  (1981),  graphically,  or  by  judgment.  Dixon’s  test  is  valid  for  sample 
sizes  of  3  to  25.  Grubbs’  test  was  used  for  sample  sizes  greater  than  25. 

Grubbs’  method  was  applied  to  the  data  for  the  following  sixteen  analytes:  aluminum, 
arsenic,  barium,  cadmium,  calcium,  chromium,  copper,  iron,  lead,  magnesium,  manganese, 
nickel,  potassium,  sodium,  vanadium,  and  zinc.  Dixon’s  test  for  outliers  was  applied  to  the 
data  for  beryllium,  cobalt,  and  selenium  after  omitting  10  samples  for  beryllium,  10  samples 
for  cobalt,  and  20  samples  for  selenium  that  were  reponed  as  less  than  the  LOD,  but  that  had 
unusually  high  LODs.  For  example,  10  samples  had  a  reported  cobalt  concentration  of  <  14 
mg/kg  (see  Table  K2-1);  this  LOD  is  greater  than  the  highest  measured  value  for  cobalt  of 
4.69  mg/kg. 

Outliers  for  mercury  were  determined  graphically.  A  normal  probability  plot  showed 
the  mercury  data  to  be  bimodally  distributed;  the  four  values  in  the  upper  cluster  were  judged 
to  be  outliers  (see  Table  K2-1).  Silver  was  detected  in  only  two  background  soil  samples;  the 
"detects"  were  judged  to  be  outliers  (see  Table  K2-1).  In  all,  35  outliers  were  identified  in 
the  background  soil  database. 

Table  K2-2  lists  concentration  ranges  for  inorganic  analytes  for  the  Fort  Devens 
background  soil  database,  excluding  outliers.  Inorganic  analyte  levels  in  AOC  samples  were 
compared  with  the  maximum  of  the  background  range;  exceedances  were  considered  site- 
related  contamination.  For  comparison.  Table  K2-2  also  lists  concentration  ranges  for 
inorganic  analytes  in  uncontaminated  soils  of  the  eastern  United  States.  For  all  analytes,  the  • 
maximum  concentration  in  the  Fort  Devens  background  database  lies  within  the  range  for  the 
eastern  United  States,  usually  toward  the  low  end  of  the  range.  This  suggests  that  comparing 
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(1)  Sample  set  with  higher  detection  limit  of  three  removed  from  data  set  (total  of  six  samples). 

(2)  Oidy  includes  detection  limits  for  results  reported  in  database  as  ’LT". 

(3)  9Slh  percentile  I'orniula  -  mean  +  (2  x  standard  deviations)  for  all  detected  results. 
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TABLE  H 
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REMEDIAL  INVESTIGATION  REPORT 
DEVENS,  MASSACHUSETTS 


SOIL 

Analyte 

Concentration 

Analyte 

Concentration 

Ug/L 

Aluminum 

18000 

Aluminum 

6870 

Antimony 

0.5 

Antimony 

3.03 

Arsenic 

19 

Arsenic 

10.5 

Barium 

54 

Barium 

39.6 

Beryllium 

0.81 

Beryllium 

5 

Cadmium 

1.28 

Cadmium 

4.01 

Calcium 

810 

Calcium 

14700 

Chromium 

33 

Chromium 

14.7 

Cobalt 

4.7 

Cobalt 

25 

Copper 

13.5 

Copper 

8.09 

Iron 

18000 

Iron 

9100 

Lead 

48 

Lead 

4.25 

Magnesium 

5500 

Magnesium 

3480 

Manganese 

380 

Manganese 

291 

Mercury 

-- 

Mercury 

0.243 

Nickel 

14.6 

Nickel 

34.3 

Potassium 

2400 

Potassium 

2370 

Selenium 

— 

Selenium 

3.02 

Silver 

0.086 

Silver 

4.6 

Sodium 

131 

Sodium 

10800 

Thallium 

— 

Thallium 

6.99 

Vanadium 

32.3 

Vanadium 

11 

Zinc 

43.9 

Zinc 

21.1 

C:\FDRITABL\57\BACKGRND.WK1 
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INORGANIC  ANALYTES  IN  WATER 
FORT  DEVENS,  MASSACHUSETTS 


DATA 

i  CALCULATIONS  i 

ALUMINUM 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

71 

G3M-92-01X 

71 

12M-92-01X 

179 

Maximum  - 

9140 

GdM-92-09X 

230 

GdM-92-llX 

1920 

Mean  — 

3527 

28M-92-0IX 

2280 

1 

WWTMW-01 

2330 

95th  %ile  - 

6874 

WWTMW-13 

3130 

13M-92-01X 

7270 

Background 

27M-92-04X 

8700 

Concentration  - 

6870 

WWTMW-14 

9140 

1  ; 

1  ANTIMONY  1 

MONITORING 

CONCENTRATION 

WELL 

(ugT,) 

Minimum  - 

1.52 

WWTMW-14 

U2 

WWTMW-13 

1-52 

Maximum  - 

1.52 

WWTMW-01 

U2 

G6M-92-11X 

U2 

Mean  - 

U2 

G6M-92-  09X 

1-52 

G3M-92-01X 

U2 

95th  %iJe  - 

NA 

28M-92-01X 

IJ2 

27M-92-04X 

U2 

Background 

13M-92-01X 

U2 

Concentration  - 

3.03  *  1 

12M-92-01X 

1J2 

i 

ARESNIC 

MONITORING 

concentration 

WELL 

(Ug/L) 

Minimum  - 

1.27 

GdM-92-llX 

1.27 

12M-92-01X 

1.27 

Maximum  - 

15.20 

G6M-92-  09X 

1.27 

G3M-92-01X 

1.77 

Mean  — 

5.65 

28M-92-01X 

3.94 

1 

WWTMW-13 

5J9 

95th  %ile  - 

lOi  1 

WWTMW-01 

9.81 

1 

13M-92-01X 

10.9 

Background 

1 

WWTMW-14 

15.2 

Concentration  - 

10.5  1 

27M-92-04X 

32.3  •• 

.1 

BARIUM  l| 

MONITORING 

CONCENTRATION 

: 

WELL 

(ug/L) 

Minimum  - 

2.5  ! 

12M-92-01X 

IJ 

1 

1 

G6M-92-  09X 

7.6 

Maximum  - 

52.0 

G3M-92-01X 

10.7 

WWTMW-01 

12.4 

Mean  - 

22.6 

28M-92-01X 

14.4 

i 

G6M-92-11X 

16.1 

95th  %ile  - 

39.6 

WWTMW-13 

19J 

! 

13M-92-01X 

44.5 

Background 

WWTMW-14 

46.3 

Concentration  - 

39.6  1 

27M-92-04X 

32.0 

Method  Deteaion  Limit 
Likely  Statistical  Outlier 
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INORGANIC  ANALYTES  IN  WATER 
FORT  DEVENS,  MASSACHUSETTS 


DATA 

CALCULATIONS  i 

BERYLLIUM  | 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  — 

2.50  ! 

G3M-92-01X 

2J0 

12M-92-01X 

2J0 

Maximum  — 

2.50  1 

G6M-92-  09X 

2J0 

G6M-92-11X 

2^0 

Mean  - 

2J0 

28M-92-0IX 

2J0 

WWTMW-01 

ZSO 

95th  %ae  - 

NA 

WWTMW-13 

2-50 

1 

1 

13M-92-01X 

2J0 

Background 

! 

27M-92  -  04X 

2^0 

Concentration  - 

5.00  *  i 

WWTMW-14 

2^0 

1 

CADMIUM 

MONITORING 

CONCENTRATON 

j 

WELL 

(ug/L) 

Minimum  — 

2.01 

WWTMW-14 

2.01 

i 

WWTMW-13 

LOl 

Maximum  - 

2.01  1 

WWTMW-01 

2.01 

i 

G6M-92-11X 

ZOl 

Mean  - 

2.01  ! 

G6M-92-09X 

2.01 

1 

G3M-92-01X 

2.01 

95th  %Ue  - 

NA  : 

28M-92-01X 

2.01 

1 

1 

27M-92-04X 

101 

Background 

13M-92-01X 

101 

Concentration  - 

4.01  •  i 

12M-92-01X 

101 

I 

CALCIUM  i 

MONITORING 

CONCENTRATION 

1 

WELL 

(ug/L) 

Minimum  — 

179  i 

12M-92-01X 

179 

1 

28M-92-01X 

1910 

Maximum  - 

23200 

WWTMW-14 

2490 

1 

WWTMW-13 

3280 

Mean  - 

7801  I 

G6M-92-11X 

5780 

WWTMW-01 

6940 

95th  %ae  - 

14747  i 

G3M-92-01X 

7710 

27M-92  -04X 

8820 

Background 

G6M-92-09X 

17700 

Concentration  - 

14700  ! 

13M-92-01X 

23200 

CHROMIUM  : 

MONITORING 

CONCENTRATION 

I 

WELL 

(ug/l-) 

Minimum  - 

3.0 

G3M-92-01X 

3.01 

G6M-92-  09X 

3.01 

Maximum  - 

18.7 

28M-92-01X 

3.01 

1 

12M-92-01X 

3.01 

Mean  - 

8.7  i 

WWTMW-01 

6.04 

G6M-92-11X 

6.36 

95th  %ne  - 

14.7 

WWTMW-13 

10.1 

27M-92-04X 

16.4 

Background 

13M-92-01X 

16.9 

Concentration  - 

14.7 

WWTMW-14 

18.7 

Method  Deteaion  Limit 
Likely  Statistical  Outlier 
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INORGANIC  ANALYTES  IN  WATER 
FORT  DEVENS,  MASSACHUSETTS 


1  DATA 

!  CALCULATIONS 

COBALT 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

12J  i 

G3M-92-0IX 

12-5 

i 

12M-92-01X 

12J 

Maximum  - 

12J  ! 

G6M-92-09X 

IZ5 

1 

G6M-92-11X 

12J 

Mean  - 

12J  j 

28M-92-01X 

12-5 

WWTMW-01 

12J 

95th  “^lile  - 

NA  ! 

WWTMW-13 

1Z5 

13M-92-01X 

12J 

Background 

1 

27M-92  -  04X 

12-5 

Concentration  - 

25.0*  j 

WWTMW-14 

12J 

COPPER 

MONITORING 

CONCENTRATION 

•  I 

WELL 

(ug/L) 

Minimum  - 

4.05  1 

G3M-92-01X 

4.03 

WWTMW-14 

4.05 

Maximum  — 

6o2  1 

28M-92-01X 

4.03 

1 

WWTMW-01 

4.03 

Mean  - 

4J6  1 

G6M-92-09X 

4.05 

12M-92-01X 

4.03 

95th  %ile  - 

52  \ 

G6M-92-UX 

4.03 

j 

WWTMW-13 

6252 

Background 

13M-92-01X 

18.60  *• 

Concentration  - 

8.09  •  i 

27M-92  -04X 

19.00  •• 

1 

1  IRON  1 

MONITORING 

CONCENTRATION 

i 

WELL 

(ug/L) 

Minimum  - 

171 

G3M-92-01X 

171 

j 

G«M-92-09X 

331 

Maximum  - 

12M-92-01X 

373 

i! 

G6M-92-11X 

2390 

Mean  - 

4611 

28M-92-01X 

2410 

WWTMW-01 

3230 

95th  %ile  - 

WWTMW-13 

3830 

! 

WWTMW-14 

9230 

Background 

■  i 

27M-92  -04X 

11200 

Concentration  - 

13M-92-01X 

12900 

•1 

1 

LEAD 

MONITORING 

CONCENTRATION 

WELL 

(ug'L) 

Minimum  - 

0.65  ij 

G6M-92-09X 

0.65 

WWTMW-01 

2.00 

Maximum  - 

5.70  I 

28M-92-01X 

2.17 

i 

G3M-92-01X 

2J0 

Mean  - 

2.81  ; 

GdM-92-llX 

2J0 

i 

WWTMW-13 

3.10 

95th  %ae  - 

4.25  ; 

12M-92-01X 

403 

j 

i 

WWTMW-14 

5.70 

Background 

1 

13M-92-01X 

12.10  •• 

Concentration  - 

4.25  i 

27M-92-04X 

12.40  •• 

■ 

Method  Oeteaion  Limit 
Likely  Statistical  Outlier 


3 


INORGANIC  ANALYTES  IN  WATER 
FORT  DEVENS,  MASSACHUSETTS 


DATA 

CALCULATIONS  1 

. .  —  - - -  ■  .  . .  .  . . 

MAGNESIUM  i 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

693  i 

28M-92-01X 

693 

1 

G6M-92-UX 

857 

Maximum  — 

4500  ! 

G3M-92-01X 

1000 

WWTMW-13 

1390 

Mean  - 

2157 

G6M-92-09X 

1600 

WWTMW-01 

1900 

95th  %Ue  - 

3477 

WWTMW-14 

1970 

27M-92-04X 

3550 

Background 

12M-92-01X 

4110 

Concentration  - 

3480 

13M-92-01X 

4500 

MANGANESE 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

23.40 

G6M-92-09X 

23.4 

12M-92-01X 

69.9 

Maximum  - 

486.00 

WWTMW-01 

77.7 

28M-92-01X 

86.4 

Mean  - 

156.93 

G6M-92-UX 

102 

WWTMW-13 

107 

95th  %ile  - 

290.7 

13M-92-01X 

227 

WWTMW-14 

233 

Background 

G3M-92-01X 

486 

Concentration  - 

291 

27M-92-04X 

1110  •• 

MERCURY  i 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

0.12 

WWTMW-01 

0.12 

G3M-92-01X 

0.12 

Maximum  — 

0.70 

12M-92-01X 

0.12 

13M-92-01X 

0.12 

Mean  - 

0.18 

WWTMW-14 

0.12 

28M-92-01X 

0.12 

95  th  %ile  - 

035 

G6M-92-11X 

0.12 

G6M-92-  09X 

0.12 

Background 

27M-92  -04X 

0.12 

Concentration  — 

0.243  * 

WWTMW-13 

0.70 

NICKEL  I 

MONITORING 

CONCENTRATION 

!| 

WELL 

(ug/L) 

Minimum  - 

17.20  ; 

G6M-92-09X 

17.2 

i 

WWTMW-01 

17.2 

Maximum  - 

17.20 

28M-92-01X 

17.2 

G3M-92-01X 

17.2 

Mean  - 

17.20 

G6M-92-11X 

17.2 

WWTMW-13 

17.2 

95th  %ile  - 

NA 

12M-92-01X 

17.2 

WWTMW-14 

17.2 

Background 

13M-92-01X 

17.2 

Concentration  - 

343  * 

27M-92-04X 

17.2 

Meihcxi  Deieaion  Limit 
Likely  Statistical  Outlier 
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INORGANIC  ANALYTES  IN  WATER 
FORT  DEVENS,  MASSACHUSETTS 


DATA 

CALCULATIONS 

POTASSIUM 

-  - - -  - 

MONITORING 

CONCENTRATION 

WELL 

(ug^) 

Minimum  - 

461 

28M-92-01X 

461 

G6M-92-11X 

645 

Maximum  - 

2790 

WWTMW-13 

1080 

G3M-92-01X 

1450 

Mean  - 

1644 

12M-92-01X 

1500 

WWTMW-01 

1980 

95  th  %iJe  - 

2370  1 

WWTMW-14 

1980 

j 

G6M-92-  09X 

1980 

Background 

i 

13M-92-01X 

2570 

Concentration  - 

2370  1 

27M-92-04X 

2790 

1 

SELENIUM  1 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

IJl 

GdM-92-  09X 

IJl 

12M-92-01X 

IJl 

Maximum  - 

1.51 

WWTMW-01 

U1 

28M-92-01X 

IJl 

Mean  - 

lil 

G6M-92-UX 

U1 

WWTMW-13 

IJl 

95th  %ile  - 

NA 

13M-92-01X 

U1 

WWTMW-14 

U1 

Background 

G3M-92-01X 

IJl 

Concentration  - 

3.02  •  i 

27M-92-04X 

IJl 

! 

SILVER 

MONITORING 

CONCENTRATION 

- 1 

i 

WELL 

(ug/L) 

Minimum  - 

230 

WWTMW-01 

2J0 

i 

G3M-92-01X 

130 

Maximum  - 

230  j 

12M-92-01X 

230 

! 

13M-92-01X 

230 

Mean  - 

230  j 

WWTMW-14 

230 

I 

28M-92-01X 

230 

95th  %ile  - 

NA  j 

G6M-92-11X 

230 

G6M-92-09X 

230 

Background 

i 

27M-92-04X 

230 

Concentration  — 

4.60  *  I 

WWTMW-13 

230 

SODIUM  1 

MONITORING 

CONCENTRATION 

WELL 

(u»L) 

Minimum  - 

1380  i 

28M-92-01X 

1380 

I 

GdM-92-  09X 

2000 

Maximum  - 

18000  { 

WWTMW-14 

2100 

i 

G6M-92-11X 

2430 

Mean  - 

5771  j 

27M-92-04X 

3070 

1 

12M-92-01X 

4250 

95th  %ile  - 

10841  1 

WWTMW-13 

4610 

1 

G3M-92-01X 

8570 

Background 

I 

WWTMW-01 

11300 

Concentration  - 

10800  j 

13M-92-01X 

18000 

1 

Method  Detection  Limit 
Likely  Statistical  Outlier 


5 


INORGANIC  ANALYTES  IN  WATER 
FORT  DEVENS,  MASSACHUSETTS 


DATA 

CALCULATIONS  | 

THALLIUM 

MONITORING 

CONCENTRATION 

WELL 

(ug^) 

MLnimum  - 

3i0 

2SM-92-0IX 

3J0 

GdM-92-llX 

3J0 

Maximum  - 

3J0 

WWTMW-13 

3.50 

G3M-92-01X 

3J0 

Mean  - 

3J0 

12M-92-01X 

3.50 

WWTMW-01 

3J0 

95th  %ile  — 

3.50 

WWTMW-14 

3J0 

G6M-92-09X 

3.50 

Background 

13M-92-01X 

3J0 

Concentration  - 

6.99 

27M-92  -  04X 

3.50 

VANADIUM  ! 

MONITORING 

CONCENTRATION 

WELL 

(ug/L) 

Minimum  - 

550 

5J0 

5J0 

Maximum  — 

14J0 

5J0 

5J0 

Mean  - 

7.13 

5.50 

5J0 

95th  %Ue  - 

10.41 

5.50 

5J0 

Background 

12.8 

Concentration  - 

11.0* 

1 

ZINC  ! 

MONITORING 

CONCENTRATION 

i 

WELL 

(ug'L) 

Minimum  - 

WWTMW-13 

10.6 

GdM-92-09X 

10.6 

Maximum  - 

WWTMW-01 

10.6 

28M-92-01X 

10.6 

Mean  - 

GdM-92-llX 

10.6 

! 

G3M-92-01X 

10.6 

95th  %ile  - 

34.9  1 

WWTMW-14 

32.0 

27M-92-04X 

41.7 

Background 

i 

12M-92-01X 

47.0 

Concentration  - 

21.1  *  1 

13M-92-01X 

78.5  •• 

Method  Detection  Limit 
Likely  Staiisticai  Outlier 
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FIELD  ANALYTICAL  DATA  AND  OFF-SITE  ANALYTICAL 
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APPENDIX  N 


HUMAN  HEALTH  RISK  ASSESSMENT 

N- 1  RISK  CHARACTERIZATION  FOR  AREA  1 
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APPENDIX  N 


N- 1  RISK  CHARACTERIZATION  FOR  AREA  1 


Harding  Lawson  Associates 


C:\FDRrrABL\57\APPCOVER 


9144-03 


Risk  Characterization  for  AOC  57  Area  1 


Area  1  was  investigated  and  addressed  as  part  of  the  Area  Requiring  Environmental  Evaluation  (AREE)  70 
investigation  (ADL,  1995).  This  area  underwent  a  soil  removal  action  to  address  total  petroleum  hydrocarbon 
(TPHC)  and  polynuclear  aromatic  hydrocarbon  (PAH)  contamination  from  parking  lot  runoff.  Although  some 
residual  TPHC  and  PAH  concentrations  remained  in  Area  1  soils  after  the  removal  action,  the  contamination 
was  determined  to  be  consistent  with  soil  and  sediment  at  stormwater  outfall  sediments  throughout  Devens. 
Therefore,  Area  1  was  recommended  for  no  further  action  (Weston,  1998);  the  decision  is  to  be  formalized  in 
the  AOC  57  Record  of  Decision.  However,  in  accordance  with  recent  USEPA  requirements  for  site  closure,  a 
no  further  action  decision  must  be  supported  by  the  demonstration  that  a  site  does  not  pose  an  unacceptable  risk 
for  future  unrestricted  land  use.  The  assessment  of  risks  associated  with  imrestricted  future  land  use  at  Area  1  is 
presented  in  this  appendix;  the  assessment  indicates  that  residual  contamination  at  Area  1  does  not  pose  an 
unacceptable  risk  for  future  unrestricted  land  use. 

Methods 

Consistent  with  USEPA  guidance  for  evaluating  imrestricted  land  use,  risks  were  characterized  for  child  and 
adult  residents  who  are  assumed  to  live  at  Area  1  in  the  future.  Exposures  to  soil  via  incidental  ingestion, 
dermal  uptake,  and  particulate  inhalation  were  evaluated.  Exposures  were  quantified  using  the  residential 
exposure  scenarios  described  in  Section  9.1.3.  The  exposure  point  concentrations  used  to  quantify  potential  soil 
exposures  at  Area  1  are  the  maximum  detected  concentrations  measured  in  the  confirmatory  soil  samples  (post¬ 
removal  conditions)  collected  at  Area  1 .  Tables  1  through  4  present  the  exposure  parameters,  intake  equations, 
exposure  point  concentrations,  and  intake  estimates. 

Dose-response  values  were  obtained  from  USEPA  sources,  as  described  in  Section  9.1.4.  The  oral  RfD  for 
pyrene,  and  the  inhalation  RfD  for  naphthalene,  were  used  as  surrogate  dose-response  values  for  PAHs  with  no 
published  values.  Toxicity  associated  with  petroleum  compounds  (e.g.,  EPH  and  VPH)  was  evaluated  using 
dose-response  values  published  the  MADEP. 

Results 

As  shown  in  the  table  below,  the  total  resident  cancer  risk  does  not  exceed  the  USEPA  target  cancer  risk  range 
of  1x10'®  to  IxlO"^.  The  non-cancer  hazard  index  values  are  below  the  USEPA  threshold  HI  of  1.  These  results 
indicate  that  residual  contamination  at  Area  1  does  not  pose  a  risk  above  USEPA  risk  limits  for  the  imrestricted 
future  land  use. 


Excess  lifetime  cancer  risk 

Hazard  index 

Adult 

Incidental  ingestion 

2E-05 

0.002 

Dermal  contact 

8E-06 

0.001 

Dust  inhalation 

2E-10 

0.000002 

Total 

3E-05 

0.003 

Child 

Incidental  ingestion 

3E-05 

0.02 

Dermal  contact 

4E-05 

0.02 

Dust  inhalation 

lE-10 

0.000001 

Total 

7E-05 

0.04 

Total  Resident  Risk 

lE-04 

Not  additive 

TABLE  1 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  1 
FORT  DEVENS,  MA 
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TABLE  1 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  1 
FORT  DEVENS,  MA 
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EXPOSURE  PARAMETERS 


TABLE  2 

INHLATION  OF  PARTICULATES  FROM  SURFACE  SOIL 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT 
AOC  57  AREA  1 
FORT  DEVENS,  MA 
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INHLATION  OF  PARTICULATES  FROM  SURFACE  SOIL 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
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TABLE  3 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (1  TO  6  YEARS) 

AOC  57  AREA  I 
FORT  DEVENS,  MA 
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INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
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N-2  CALCULATION  OF  EPIWPH  EXPOSURE  POINT  CONCENTRATIONS 
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Calculation  of  EPH  and  VPH  Exposure  Point  Concentrations 

Exposures  to  petroleum  contamination  in  soil  were  evaluated  using  EPH  and  VPH  data,  as  opposed  to 
TPHC  data.  Use  of  EPH  and  VPH  data  permits  a  site-specific  assessment  of  the  petroleum-related 
constituents,  and  is  consistent  with  the  MADEP  petroleum  policy  (MADEP,  1997).  Because  some  soil 
samples  collected  near  soil  source  areas  during  the  1995/1996  field  program  were  analyzed  for  TPHC  (the 
EPH/VPH  methodology  had  not  been  promulgated  at  the  time),  it  was  necessary  to  convert  the  TPHC 
concentrations  to  EPH/VPH  concentrations  for  development  of  exposure  point  concentrations  (EPCs).  The 
TPHC  data  were  converted  to  EPH/VPH  by  calculating  the  average  composition  of  EPH/VPH  in  site  soils 
(based  on  measured  EPH/VPH  concentrations),  and  then  applying  the  compositional  information  to  the 
measured  TPHC  concentrations.  Statistical  parameters  for  deriving  EPCs  were  then  calculated  using  data 
sets  composed  of  the  measured  and  estimated  EPH/VPH  concentrations.  This  appendix  provides 
documentation  of  the  EPH/VPH  EPC  calculations. 

The  calculation  of  EPCs  for  EPH  and  VPH  hydrocarbon  fractions  was  performed  in  a  three-step  process: 

1)  Petroleum  hydrocarbons  analytical  data  for  samples  used  in  the  risk  assessment  were  grouped  by  site 
area  (i.e..  Area  2  and  Area  3),  exposure  area  (i.e.,  upland  and  wetland),  and  exposure  medium  (i.e., 
surface  soil  and  subsurface  soil).  Tables  1  through  8  present  the  available  TPH,  EPH,  and  VPH  data. 
These  data  summaries  were  used  to  identify  samples  for  which  only  TPH  data  were  available  (i.e., 
samples  for  which  no  EPH  or  VPH  analyses  were  performed). 

2)  The  petroleum  composition  of  each  sample  for  which  EPH/VPH  data  were  available  was  identified  by 
calculating  the  percent  composition  of  each  EPH  and  VPH  carbon  chain  as  a  fraction  of  the  total 
EPH/VPH  concentration.  Tables  9  and  10  show  the  compositional  data  for  soils  at  Areas  2  and  3, 
respectively  (shaded  values  in  tables).  One-half  the  sample  quantitation  limit  was  used  to  represent  the 
hydrocarbon  fraction  concentration  for  results  reported  as  not-detected.  To  increase  the  available  data 
base  of  directly  measured  EPH/VPH  data,  data  for  surface  and  subsurface  soil  samples,  as  well  as 
upland  and  wetland  soil  samples,  were  combined  for  each  area.  Because  the  same  source  of  petroleum 
contamination  affected  soils  at  each  of  the  areas,  combining  soil  data  from  surface  and  subsurface  soils 
and  upland  and  wetland  areas  within  each  area  should  not  bias  the  results. 

3)  The  average  percent-composition  of  each  EPH  and  VPH  fraction  was  calculated  (Tables  9  and  10). 

The  average  percent  composition  (and  range  of  percent  composition  for  detected  concentrations)  for 
each  EPH/VPH  fraction  at  Areas  2  and  3  is  presented  below.  As  shown,  the  average  percent 
compositions  indicate  that  the  petroleum  contamination  is  primarily  associated  with  heavy-end  EPH 
fractions  (e.g.,  C19-C36  aliphatic  EPH).  The  narrow  range  of  percent  compositions  indicates  that  the 
petroleum  composition  among  the  samples  at  each  area  is  similar.  Although  a  wide  range  of  percent 
compositions  is  evident  in  the  VPH  fractions  at  Area  3,  the  detected  EPH  and  VPH  concentrations  for 
the  samples  with  elevated  VPH  composition  was  low  (e.g.,  less  than  100  mg/kg). 


Area  2 

Area  3 

C5-C8  aliphatic  VPH  -  Not  Detected 

C9-C12  aliphatic  VPH  -  0.41%  (0.04%  -  4.3%) 
C9-C10  aromatic  VPH  -  0.29%  (0.08%  -  0.6%) 
C9-C18  aliphatic  EPH  -  5.8%  (2.5%  - 1 1.6%) 
C19-C36  aliphatic  EPH  -  71%  (57%  -  79%) 

Cl  1-C22  aromatic  EPH  -  22%  (17%  -  38%) 

C5-C8  aliphatic  VPH  -  Not  Detected 

C9-C12  aliphatic  VPH  -  3.3%  (1.4%  -  50%) 

C9-C10  aromatic  VPH  -  1.3%  (0.2%  -  36%) 

C9-C18  aliphatic  EPH  -  6.4%  (1.8%  -  9.7%) 

C19-C36  aliphatic  EPH  -  76%  (64%  -  89%) 

C11-C22  aromatic  EPH  -  12%  (9.5%  -  13%) 

4)  The  petroleum  compositional  information  calculated  in  Step  2  was  used  to  calculate  EPH  and  VPH 
equivalent  concentrations  in  samples  for  which  only  TPH  data  was  available.  EPH/VPH  equivalent 
concentrations  were  calculated  by  multiplying  the  measured  TPH  concentrations  (in  samples  for  which 
only  TPH  data  were  available)  by  the  average  percent-composition  of  petroleum  at  the  appropriate 
area.  These  calculations,  as  well  as  the  EPH  and  VPH  concentrations  estimated  from  the 
compositional  information,  are  shown  in  Tables  9  and  10. 


5)  Exposure  point  concentrations  were  calculated  for  each  exposure  point  using  the  measured  EPH/VPH 
concentrations  (when  available)  and  calculated  EPHA^PH  concentrations  (samples  for  which  TPH  data  was 
converted  to  EPHAT’H  concentrations).  Exposure  point  concentrations  for  use  in  the  risk  assessment  were 
the  lesser  of  the  95%  upper  confidence  limit  (for  data  sets  with  10  or  more  samples)  and  the  maximum 
detected  concentration.  EPC  calculations  are  shown  in  Tables  1 1  through  17. 
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TABLE  6 

SUMMARY  OF  PETROLEUM  HYDROCARBONS  RESULTS  IN  SUBSURFACE  SOIL 

AREA  3  INDUSTRIAL 
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TABLE  7 

SUMMARY  OF  PETROLEUM  HYDROCARBONS  RESULTS  IN  SURFACE  SOIL 
AREA  3  RECREATIONAL 
AOC  57  RF 
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TABLE  10 

CALCULATION  OF  EPH/UPH  CONCENTRATIONS  FROM  TPH  DATA 

AREAS 
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1 .2- Dichloroethene.  1,2-Dichloroethene  is  a  volatile  organic  compound  which  exists  as  cis-  and  trans-isomers.  The 
commercially  used  material  is  usually  a  mixture  of  the  two  isomers.  In  the  past,  it  was  used  as  a  general  inhalation 
anesthetic.  It  is  currently  used  as  an  extraction  solvent  or  as  a  conponent  of  dyes,  perfume  oils,  waxes,  resins,  and 
plastics.  It  is  also  used  as  mi  intermediate  in  the  synthesis  of  polymers. 

1.2- Dichloroefliene  is  absorbed  by  all  routes  of  administration.  Distribution  is  rapid  and,  due  to  its  lipophihc  nature, 
occurs  to  all  organ  systems.  It  is  extensively  metabolized  to  dichloroacetaldehyde  and  chloroacetic  acids  which  are 
excreted  primarily  through  urine. 

Dermal  contact  to  1,2-dichloroethene  may  result  in  defatting  of  die  skin  and  dermatitis.  Exposure  to  airborne  1,2- 
dichloroethene  causes  irritation  to  eyes,  mucous  membranes  and  the  upper  respiratory  tract.  Systemically,  the  trans¬ 
isomer  is  believed  to  be  more  toxic  than  the  cis-isomer.  However,  both  have  been  reported  to  produce  central  nervous 
system  depression  and  toxicity  to  liver  and  lungs.  No  data  on  the  reproductive  toxicity  of  1,2-dichloroethene  exists. 
Both  isomers  have  tested  negative  for  mutagenicity  in  vitro  tests.  Cancer  effects  have  not  been  studied  in  humans  or 
animals. 
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l,2/L4-Dichlorobenzene.  1,4-Dichlorobenzene  has  been  used  as  mothballs,  an  insecticidal  fumigant,  a  germicide,  and 
a  space  deodorant.  Human  exposure  to  1,4-dichlorobenzene  has  produced  irritation  to  skin,  throat,  and  eyes;  prolonged 
exposure  to  high  concentrations  may  cause  weakness,  dizziness,  loss  of  weight,  or  Ever  injury.  In  several  studies 
involving  female  rats  and  mice,  no  overt  signs  of  toxicity  were  apparent  at  any  exposure  level.  Non-tumor  and  tumor 
pathology  did  not  indicate  any  treatment  related  effect  of  eiflier  species.  An  embryotoxicity  and  teratology  study  on  rats 
did  not  demonstrate  any  signs  of  embryo-  or  phytotoxicity  or  teratogenicity  at  any  exposure  level  (Loeser,  1983).  In  a 
series  of  mutagenicity  tests,  1,4-dichlorobenzene  did  not  produce  a  mutagenic  response.  (Loeser,  1983).  Other  exposure 
studies  in  rats  have  produced  developmental  abnormahties,  phytotoxicity,  and  kidney  tumors.  Additional  exposure 
studies  in  animals  have  produced  histological  changes  in  the  lung,  cirrhosis  and  necrosis  of  the  liver,  swelling  of  the 
tubular  epithelium  of  the  kidneys.  1,4-dichlorobenzene  has  been  classified  by  the  USEPA  as  a  group  C  carcinogen, 
possibly  carcinogenic  to  humans. 
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Aluminum.  Aluminum  occurs  naturally  in  the  soil  and  makes  up  approximately  8  percent  of  the  earths  crust.  Higher 
soil  concentrations  are  associated  with  industries  which  bum  coal  and  aluminum  mining  and  smelting.  Human 
exposures  to  aluminum  may  occiu  through  ingestion  of  foods  grown  in  soil  that  contains  aluminum  and  use  of  antacids, 
antiperspirants,  and  other  drag  store  items.  Aluminum  in  antiperspirants  can  cause  skin  rashes  in  some  people.  Factory 
workers  who  inhale  large  amounts  of  aluminum  dust  may  develop  lung  problems.  Aluminum  has  caused  lower  birth 
weights  in  some  animals.  Studies  have  shown  that  aluminum  accumulates  in  the  brains  of  people  with  Alzheimer's 
disease.  However,  any  causal  link  between  aluminum  exposure  and  this  disease  is  yet  to  be  demonstrated.  Both  hTiman 
epidemiological  studies  and  animal  experiments  strongly  suggests  that  aluminum  is  not  a  carcinogen. 
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Antimony.  Antimony  enters  the  environment  during  the  mining  and  processing  of  its  ores  and  other  related  conqtounds. 
Small  amounts  of  antimony  are  also  released  into  the  environment  by  incinerators  and  coal  binning  power  plants. 
Antimony  will  strongly  adhere  to  soil  which  contains  iron,  manganese,  or  aluminum  Antimony  was  used  for  medicinal 
purposes  to  treat  people  infected  with  parasites.  However,  chronic  exposure  can  cause  eye,  skin,  and  lung  irritation,  as 
well  as  heart  problems,  vomiting  and  diarrhea.  The  oral  RfD,  based  on  an  oral  drinking  water  study  in  rats,  showed 
changes  in  glucose  and  cholesterol  metabolism  Antimony  has  not  been  evaluated  by  the  USEPA  for  evidence  of  human 
carcinogenic  potential. 
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Aroclors.  Aroclors  (polychlorinated  biphenyls  [PCBs])  are  organic  coirpounds  composed  of  two  chlorinated  aromatic 
rings.  The  amount  of  chlorination  of  the  rings  determines  the  specific  stracture,  or  congener,  of  the  aroclor  and, 
subsequently,  the  specific  chemical,  physical,  and  toxicological  properties.  The  excellent  dielectric  properties,  thermal 
stability,  and  nonflamabihty  of  aroclors  has  made  them  ideal  for  use  in  electrical  transformers  and  capacitors. 
Therefore,  they  have  been  used  in  these  appUcations  extensively  in  the  past.  Humans  may  be  exposed  to  aroclors  when 
an  aroclor-containing  electrical  component  bums  or  is  dismantled.  Although  the  production  of  aroclors  in  the  U.S.  was 
banned  in  1977,  aroclors  do  not  readily  breakdown,  and  they  may  still  be  present  in  older  electrical  equipment,  and 
environmental  media. 

Following  dermal  exposure,  aroclors  have  caused  a  skin  rash  called  chloracne.  Aroclors  have  also  produced 
developmental  defects  in  humans,  which  have  mainly  consisted  of  behavioral  abnormalities.  These  effects  have  also 
been  observed  in  animals.  Epidemiological  studies  on  occupationally-exposed  humans  do  not  conclusively  link 
exposure  to  aroclors  with  an  increased  incidence  of  cancer.  However,  chronic  oral  exposure  to  aroclors  has  produced 
liver  cancer  in  laboratory  animals.  The  potency  of  the  carcinogenic  action  of  aroclors  appears  to  increase  as  the 
chlorination  of  the  aroclors  increases.  Although  cancer  in  laboratory  animals  has  only  been  conclusively  demonstrated 
for  aroclors  with  the  highest  percent  chlorination  (aroclors-1260  and  1254),  the  USEPA  has  classified  all  aroclor 
congeners  as  B2,  probable  human  carcinogens. 
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Arsenic.  Arsenic  has  been  used  in  pesticide  formulations  and  has  industrial  uses  in  tanneries,  as  well  as  the  glass  and 
wine  making  industries.  Toxicity  depends  on  its  chemical  form.  Arsenic  is  an  irritant  of  the  skin,  mucous  membranes, 
and  gastrointestinal  tract.  Symptoms  of  acute  toxicity  include  vomiting,  diarrhea,  convulsions,  and  a  severe  drop  in 
blood  pressure.  Subchronic  effects  include  hyperpigmentation,  sensory-motor  polyneuropathy,  persistent  headache,  and 
lethargy.  Chronic  oral  exposure  has  caused  skin  lesions,  peripheral  vascular  disease,  and  peripheral  neuropathy.  The 
USEPA  has  classified  arsenic  in  Group  A,  human  carcinogen,  based  on  increased  incidence  of  lung  cancer  in 
occupational  studies. 
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Barium.  Barium  is  used  in  paints,  soap,  paper,  mbber,  and  in  the  manufacture  of  glass.  Some  compounds  of  barium 
have  been  used  as  insecticides.  Acute  exposure  to  barium  through  ingestion  can  cause  gastroenteritis,  muscular 
paralysis,  as  well  as  cardiovascular  effects.  Chronic  inhalation  of  barium  containing  dust  can  cause  a  reversible,  benign 
pneumoconiosis.  There  is  no  evidence  for  carcinogenicity  for  barium. 
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BenzoCklfluoranthene.  Benzo(k)fluoranthene  is  a  member  of  the  polycyclic  aromatic  hydrocarbons  (PAH)  class  of 
compounds  which  contain  two  or  more  aromatic  rings.  PAHs  are  ubiquitous  in  nature  and  are  also  manmade. 
Benzo(k)fluoranthene  occurs  naturally  in  coal  tar,  cmde  oil,  and  is  formed  from  inconplete  combustion  of  organic 
material. 

Although  there  are  no  human  data  that  specifically  link  exposure  to  benzo(k)fluoranthene  to  human  cancers, 
benzo(k)fluoranthene  is  a  conponent  of  mixtures  that  have  been  associated  with  human  cancer.  These  include  coal  tar, 
soots,  coke  oven  emissions  and  cigarette  smoke.  Benzo(k)fluoranthene  produced  tumors  after  limg  in^lantation  in  mice 
and  when  administered  with  a  promoting  agent  in  skin-painting  studies.  Benzo(k)fluoranihene  is  mutagenic  in  bacteria. 
Benzo(k)fluoranthene  has  been  classified  by  USEPA  as  a  B2,  probable  human  carcinogen. 
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Bisl2-ethvlhexvl')phthalate  (DEHPl.  DEHP  is  used  industrially  as  a  plasticizer  for  resins  and  is  found  in  many  plastic 
materials  as  it  makes  them  more  flexible.  It  is  also  used  in  manufacturing  organic  pun^)  fluids  in  electrical  capacitors. 
Acute  exposure  to  DEHP  has  produced  eye  and  mucous  membrane  irritation,  nausea,  and  diarrhea.  Chronic  exposure  of 
laboratory  animals  to  DEHP  indicate  that  the  target  organs  are  the  Hver,  causing  morphological  and  biochemical 
changes,  as  well  as  the  testes,  producing  damage  to  the  seminiferous  tubules.  DEHP  has  produced  developmental  and 
reproductive  effects  in  laboratory  animals  including  spina  bifida  and  reduced  fertihty.  DEHP  has  been  shown  to  cause  a 
dose-related  increase  in  liver  tumors  in  mice  and  rats.  Thus,  the  USEPA  has  designated  DEHP  as  a  B2,  probable  human 
carcinogen. 
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Cadmium.  Cadmium  is  commonly  used  in  electroplating  and  galvanizing  due  to  its  non-corrosive  properties.  It  is  a 
local  respiratory  tract  irritant  following  exposure  to  cadmium  dust  or  firmes.  Acute  exposure  to  cadmium  dustifiimes 
may  produce  an  acute  chemical  pneumonitis.  Acute,  oral  e^osure  to  cadmium  results  in  nausea,  vomiting,  sahvation, 
abdominal  pain,  crarr^js,  and  diarrhea.  Chronic  exposure  to  cadmium  results  in  osteomalacia  and  osteoporosis  (Itai-Itai 
disease)  secondary  to  renal  damage.  The  USEPA  has  classified  cadmium  as  a  B1  carcinogen  via  inhalation  based  on 
epidemiological  data  from  Japan  and  China. 
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Carbon  Tetrachloride 

Carbon  tetrachloride  is  currently  used  as  a  fumigant,  refrigerant,  a  propellant,  and  as  a  solvent  for  oil,  fats,  lacquers, 
vanushes,  mbber,  waxes,  and  resins.  In  the  past,  it  was  used  as  an  industrial  degreaser  and  a  fire-extinguishing  agent. 
Acute  exposure  is  associated  with  dizziness,  headache,  confusion,  and  CNS  depression.  Liver  and  kidney  damage  result 
from  chronic  exposures.  SynqDtoms  of  liver  damage  can  include  nausea,  vomiting,  enlarged  and  tender  hver,  jaundice, 
and  fatty  hver.  Kidney  failure,  resulting  in  accumulation  of  waste  products  in  the  blood  and  water  in  the  lungs  is  a 


major  cause  of  death  from  carbon  tetrachloride.  The  liver  and  kidney  have  also  been  proven  to  be  targets  of  toxicity  in 
animals.  Carbon  tetrachloride  has  been  designated  as  a  B2,  probable  human  carcinogen. 
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Chloroform.  Originally  used  as  a  general  anesthetic,  chloroform  is  used  now  in  the  production  of  air  conditioning 
coolant,  as  a  solvent,  and  in  the  manufacture  of  pesticides  and  dyes.  It  can  also  be  found  in  dry  cleaning  agents,  plastics, 
and  floor  polishes,  and  as  a  by  product  of  drinking  water  purification.  Acute  exposure  to  chloroform  via  inhalation 
produced  dizziness  and  gastrointestinal  upset.  Dermal  contact  with  chloroform  produces  biuns.  It  is  a  CNS  depressant 
and  chronic  exposure  has  been  shown  to  cause  liver  and  kidney  toxicity  as  well  as  cardiac  arrhythmias.  Several  studies 
indicate  that  chloroform  is  carcinogenic  via  the  oral  route  causing  liver  carcinoma  in  mice  and  kidney  tumors.  The 
USEPA  has  designated  chloroform  as  a  B2  carcinogen,  a  probable  hiunan  carcinogen. 
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Chromium.  Chromium  has  been  used  in  plating  for  corrosion  resistance  and  decorative  purposes,  in  the  manufacture  of 
alloys,  and  in  printing,  dying,  and  photography.  The  toxicity  of  chromium  depends  upon  its  valence  state.  Hexavalent 
chromium  is  more  toxic  via  inhalation  than  trivalent  chromium.  The  effects  of  inhalation  exposure  to  hexavalent 
chromium  include  ulcers  of  the  upper  respiratory  tract,  nasal  inflammation,  perforation  of  the  nasal  septa  and  lung 
cancer.  Most  trivalent  chromium  con^jounds  are  inactive  in  short-term  genotoxicity  assays.  Trivalent  chromium 
compounds  have  not  been  found  to  be  carcinogenic  by  any  route  of  exposure.  There  is  epidemiological  evidence  of  an 
association  between  chromium  and  lung  cancer.  The  USEPA  has  classified  hexavalent  chromium  as  an  Class  A,  human 
carcinogen,  by  the  inhalation  route. 
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Copper.  Copper  is  widely  distributed  in  nature  and  is  an  essential  element.  Copper  deficiency  is  characterized  by 
anemia  and  is  used  for  medicinal  purposes  as  an  emetic  and  an  astringent.  Acute  exposure  to  copper  ingestion  causes 
vomiting,  hematesis,  hypotension,  coma,  and  jaundice.  Chronic  exposure  of  children  to  elevated  concentrations  of 
copper  causes  liver  cirrhosis.  Copper  is  not  believed  to  be  a  human  carcinogen. 
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Dieldrin.  Dieldrin  is  a  man-made  chlorinated  insecticide  that  was  widely  used  in  agriculture,  and  for  termite-proofing  of 
wooden  building  material  and  residential  dwellings,  until  it  was  banned  for  use  in  the  U.S.  in  1974.  However,  it  is 
highly  persistent  in  the  environment  and  bioaccumulates  in  terrestrial  and  aquatic  food  chains.  This,  combined  with 
extensive  past  use,  has  made  dieldrin  ubiquitous  in  the  environment.  Humans  may  be  exposed  to  dieldrin  from 


consunption  of  animal  and  agricultural  products  exposed  to  contaminated  soil  and  from  exposure  associated  witihi  the 
use  of  dieldrin  as  a  termite-proofing  agent. 

Exposure  to  high  levels  of  dieldrin  has  been  associated  with  central  nervous  system  excitation  that  resulted  in 
convulsions,  and  renal  toxicity.  Long-term  low-level  exposure  to  dieldrin  has  also  been  associated  with  occasional  cases 
of  nervous  system  intoxication.  In  addition,  hepatic  degeneration,  immunosuppression,  and  possible 
reproductive/developmental  toxicity  have  been  observed  in  laboratory  animals  exposed  to  dieldrin.  Chronic  oral 
exposure  to  dieldrin  has  produced  liver  cancer  in  laboratory  mice  and  rats.  Epidemiological  investigations  have  been  of 
insufficient  quality  to  assess  dieldrin  carcinogenicity  in  humans.  Based  on  animal  data,  the  USEPA  has  placed  dieldrin 
into  group  B2,  probable  human  carcinogen. 
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Iron.  Iron  is  a  metal  which  is  required  for  a  variety  of  physiological  functions  such  as  heme  biosynthesis,  oxidative 
phosphorylation  and  mixed-function  oxidase-mediated  metabolic  reactions.  Only  divalent  forms  of  iron  are  absorbed. 
As  absorption  occurs,  divalent  iron  is  biochemically  converted  to  trivalent  iron,  the  biologically  active  form.  Under 
normal  conditions,  absorbed  dietary  iron  is  complexed  to  hemoglobin  and  transported  to  the  hver  for  storage  until 
needed  for  physiological  reactions.  The  balance  of  iron  is  regulated  only  by  the  amount  of  dietary  intake  and  the  degree 
of  intestinal  absorption.  Intestinal  absorption  tends  to  be  low  (2  -  15%)  except  during  periods  of  increased  iron  need 
when  absorption  efficiency  increases  dramatically. 

Acute  iron  toxicity  has  been  well  characterized  following  the  accidental  ingestion  of  iron-containing  preparations  by 
children.  Shortly  after  ingestion,  the  corrosive  effects  of  iron  cause  vomiting  and  diarrhea,  often  bloody.  Later  signs 
include  shock,  metabolic  acidosis,  seizures,  liver  and/or  kidney  failure,  coma,  and  death.  Chronic  iron  overload 
manifests  as  disturbances  in  hver  function,  diabetes  mellitus,  and  endocrine  and  cardiovascular  effects.  Inhalation  of 
iron  containing  dust  or  fiimes  in  occupational  settings  may  result  in  deposition  of  iron  particles  in  the  lungs  leading  to 
interstitial  fibrosis.  Autopsies  of  hematite  miners  noted  an  increase  in  lung  cancer.  However,  the  etiology  of  the  lung 
cancer  may  be  related  to  factors  other  than  iron  exposure  such  as  cigarette,  sihca  or  PAH  exposures. 
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Lead.  Lead  is  used  as  a  con^jonent  in  storage  batteries  and  was  widely  used  in  gasoline  and  paints.  It  is  the  most 
ubiquitous  toxic  metal  in  the  environment.  The  most  serious  effects  of  chronic  ejqposure  are  encephalopathy,  renal 
damage,  and  changes  in  the  hematopoietic  system,  which  is  tiie  most  sensitive  indicator  of  lead  exposure.  Peripheral 
nerve  dysfunction  is  observed  in  adults  at  blood  lead  levels  of  30  to  50  mg/dL-blood.  The  nervous  systems  of  children 
are  reported  to  be  affected  at  levels  of  15  mg/dL-blood  (Benignus  and  others,  1981).  Chronic  lead  exposure  by  workers 
through  inhalation  has  resulted  in  statistically  significant  increases  in  tumors.  Oral  exposures  of  lead  salts  in  animals  has 
been  shown  to  increase  tumor  formation. 
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Manganese.  Manganese  is  a  naturally  occurring  substance  found  in  many  types  of  rock.  It  does  not  generally  occur  in 
the  environment  as  the  pure  metal,  rather,  it  is  found  combined  with  other  chemicals  such  as  sulfur,  oxygen,  and 
chlorine.  Manganese  is  mixed  with  iron  to  make  various  types  of  steel.  Manganese  is  a  conqjonent  of  some  ceramics, 
pesticides,  fertilizers,  and  in  nutritional  supplements.  In  small  doses  manganese  is  beneficial  to  human  health.  Manga¬ 
nese  miners  and  steel  workers  exposed  to  elevated  concentrations  of  manganese  have  evidenced  mental  and  emotional 
disturbances,  and  slow  and  clumsy  body  movements.  Target  organs  of  manganese  are  the  lung  and  CNS.  When 
inhaled,  manganese  dust  can  also  cause  lung  irritation.  EPA  has  classified  manganese  as  a  Class  D,  not  classifiable  as  to 
human  carcinogenicity. 

References; 

Agency  for  Toxic  Substances  and  Disease  Registry  (ATSDR),  1991.  "Toxicological  Profile  for  Manganese";  Agency  for 
Toxic  Substances  and  Disease  Registry,  U.S.  Public  Health  Service,  February  1991. 


Naphthalene.  Naphthalene  is  a  member  of  the  polycyclic  aromatic  hydrocarbons  (PAH)  class  of  confounds  which 
contain  two  or  more  aromatic  rings.  PAHs  are  ubiquitous  in  nature  and  are  also  manmade.  Naphthalene  occurs 
naturally  in  coal  tar,  cmde  oil,  and  is  formed  fi’om  inconplete  combustion  of  organic  material.  It  is  also  product  of 
pyrolysis  in  tobacco  smoke.  Naphthalene  is  used  for  the  production  of  phthalic  anhydride,  which  is  used  for  the 
production  of  plasticizers.  Naphthalene  is  also  used  in  moth  balls,  for  the  production  of  the  insecticide  carbaryl,  and  in 
numerous  resins,  dyes,  pharmaceuticals,  and  other  organic  materials. 

Naphthalene  is  absorbed  through  the  inhalation,  oral,  and  dermal  routes,  and  appears  to  be  more  toxic  to  humans  than 
laboratory  animals.  The  principal  toxic  effect  of  naphthalene  in  humans  and  animals  is  hemolysis  of  red  blood  cells, 
which  can  lead  to  anemia,  decreased  oxygen  carrying  capacity,  and  jaundice.  Humans  pre-disposed  to  anemia,  such  as 
those  with  G6DP  enzyme  deficiency,  may  be  particularly  sensitive  to  naphthalene  toxicity.  Exposure  to  naphthalene 
has  also  been  correlated  with  increased  risk  of  cataract  formation.  Animal  studies  were  negative  for  naphthalene 
reproductive  toxicity.  Although  no  human  epidemiological  data  are  available  for  assessing  naphthalene  carcinogenicity, 
animal  data  investigating  naphthalene  toxicity  are  equivocal.  The  USEPA  has  placed  naphthalene  in  weight-of-evidence 
Group  D,  not  classifiable  as  to  human  carcinogenicity. 

References: 

Agency  for  Toxic  Substances  and  Disease  Registry  (ATSDR),  1990.  "Toxicological  Profile  for  Naphthalene";  Agency 
for  Toxic  Substances  and  Disease  Registry,  U.S.  Public  Health  Service.  October,  1990. 


Tetrachloroethene  fPerchlorethene).  Tetrachloroethene  is  a  man-made  volatile  chlorinated  solvent  that  is  used 
extensively  in  the  textile  and  dry  cleaimg  industries  as  a  cleanser  and  degreaser.  Tetrachloroethene  is  also  used  as  a 
degreaser  in  the  electronics  and  metal  industry.  Since  tetrachloroethene  effectively  cleans  and  decreases  without 
adversely  affecting  what  is  being  cleansed,  tetrachloroethene  is  used  extensively  in  a  multitude  of  commercially 
available  cleansers. 

Tetrachloroethene  is  nearly  completely  absorbed  via  the  inhalation  and  oral  routes;  dermal  exposure  represents  a  minor 
pathway.  Oral  and  inhalation  exposure  to  tetrachloroethene  in  humans  and  animals  indicates  that  the  .liver,  kidney,  and 
nervous  system  are  target  organs.  Long-term  exposures  to  tetrachloroethene  produced  proliferative  changes  in  the 
mouse  livers,  renal  nephropathy  in  animals  and  occupationally  exposed  workers,  and  irreversible  nervous  system 
damage  in  laboratory  animals.  Additionally,  an  increased  incidence  of  menstrual  disorders  and  spontaneous  abortions 
have  been  observed  in  women  occupationally  exposed  to  tetrachloroethene  in  the  dry  cleaning  business. 
Epidemiological  data  in  humans  is  insufficient  to  make  conclusions  regarding  the  potential  carcinogenicity  of 
tetrachloroethene.  However,  tetrachloroethene  has  produced  hepatic  cancer  in  laboratory  animals  exposed  orally  and  by 
inhalation.  Therefore,  the  USEPA  has  placed  tetrachloroethene  in  weight-of-evidence  group  B2,  probable  human 
carcinogen. 

References: . 

Agency  for  Toxic  Substances  and  Disease  Registry  (ATSDR),  1991.  "Toxicological  Profile  for  Tetrachloroethene"; 
Agency  for  Toxic  Substances  and  Disease  Registry,  U.S.  Pubhc  Health  Service.  October,  1991. 


Trichloroethene.  Trichloroethene  is  a  man-made  chlorinated  solvent  that  is  used  extensively  in  industry  as  a  metal 
decreasing  agent  Trichloroethene  is  also  used  in  dry  cleaning  and  as  a  solvent  in  paints  and  adhesives. 

Several  human  deaths  and  acute  neurotoxic  effects  have  been  attributed  to  oral  and  iidialation  exposure  to 
trichloroethene.  In  animals,  oral  and  inhalation  exposure  to  trichloroethene  have  produce  neurotoxic  effects,  including 
behavioral  changes,  and  renal  toxicity.  Additionally,  inhalation  and  oral  exposures  to  trichloroethene  in  animals  have 
produced  lung,  hver,  and  testicular  cancers.  Epidemiological  data  in  humans  is  insufficient  to  conclude  -whether 
trichloroethene  is  a  human  carcinogen.  However,  studies  on  trichloroethene  metabolism  suggest  that  it  is  metabolized 
similarly 

in  humans  and  laboratory  animals.  Therefore,  the  USEPA  has  place  trichloroethene  in  weight-of-evidence  group  B2, 
probable  human  carcinogen. 


References: 

MADEP,  1992.  "Risk  Assessment  Shortform  Residential  Exposure  Scenario,  Version  1.6";  Policy  #WSC/ORS-142-92; 
Office  of  Research  and  Standards  and  the  Bureau  of  Waste  Site  Cleanup,  Boston,  MA;  September  1992. 


Vanadium.  Vanadium  is  -widely,  but  sparsely,  distributed  in  the  eardi's  crust  and  in  the  environment.  It  is  invaluable  as 
an  alloying  agent  with  steel;  ferrovanadium  alloys  are  used  in  high-stress  applications  such  as  bearings,  jet  engines,  and 
cutting  tools.  Human  and  animal  studies  indicate  that  vanadium  is  readily  absorbed  from  the  lungs  and  poorly  absorbed 
from  the  gastrointestinal  tract.  It  distributes  primarily  to  the  bone  and  kidney.  Vanadium  is  a  respiratory  irritant. 
Inhalation  of  vanadium  dusts  in  both  animals  and  occupationally-exposed  workers  induces  mild  to  moderate  respiratory 
irritation.  The  effects  are  reversible  and  subside  when  exposure  is  discontinued.  No  studies  were  located  regarding 
cancer  in  humans  or  animals  following  inhalation,  oral,  or  dermal  exposures.  However,  vanadium  has  been  found  to 
induce  DNA  damage  in  human  cell  cultures,  suggesting  that  vanadium  may  have  the  potential  to  be  genotoxic  to 
humans. 

References: 

ATSDR,  1990.  Toxicological  Profile  for  Vanadium.  Agency  for  Toxic  Substances  and  Disease  Registry,  U.S.  Public 
Health  Service,  October,  1990. 


VPH/EPH  FRACTIONS 

Chemical  surrogates  were  chosen  to  represent  the  different  aliphatic  and  aromatic  fractions  of  TPH.  Appropriate 
surrogates  are  referenced  below  for  each  fraction. 

G5-C8  Aliphatics.  n-Hexane  is  the  reference  compound  for  the  TPH  fraction  containing  C5-C8  alkanes/cycloalkanes. 
Through  epidemiological  studies  on  n-hexane-exposed  workers,  sensorimotor  polyneuropathy  has  been  observed  as  the 
main  toxic  effect  of  long-term  exposure.  Other  noted  effects  include  cranial  neuropathy,  blurred  vision,  and  abnormal 
color  vision.  The  onset  of  symptoms  may  be  delayed  for  several  months  to  a  year  after  exposure.  Affected  individuals 
may  recover  corrpletely,  but  some  may  retain  sensorimotor  deficits.  A  number  of  animal  studies  have  been  conducted 
that  document  n-hexane’s  neuropathic  effects. 

Reference: 

MADEP,  1994.  Interim  Final  Petroleum  Report:  Development  of  Health-Based  Alternative  to  the  Total  Petroleum 
Hydrocarbon  (TPH)  Parameter.  August. 

C9-C12  Aliphatics.  See  profile  for  n-Hexane  pro-vided  for  C5-C8  Aliphatics  above. 

C9-C18  Aliphatics.  See  profile  for  n-Hexane  provided  for  C5-C8  Ahphatics  above. 

C19-C36  Aliphatics.  See  profile  for  n-Hexane  provided  for  C5-C8  Ahphatics  above. 

C9-C10  Aromatics.  See  profile  for  pyrene  and  profile  for  xylene  below. 


Xylenes.  Xylene  is  a  volatile  organic  compound  that  is  generally  coitqjosed  of  a  mixture  of  the  meta,  ortho,  and  para 
isomers.  Xylenes  are  used  as  solvents,  in  paints,  thinners,  cleaners,  degreasers,  and  as  a  coirqjonent  in  gasoline. 

Xylenes  are  absorbed  by  oral,  inhalation,  and  dermal  exposures,  and  distribute  to  all  tissues,  particularly  those  with  high 
fat  contents.  All  three  isomers  produce  similar  effects,  although  the  potency  with  which  various  effects  are  produced 
may  vary  from  effect  to  effect  with  each  isomer.  In  both  humans  and  animals,  xylene  exposure  has  been  associated  with 
central  nervous  system  depression,  impaired  learning  and  memory,  and  tremors.  In  humans,  inhalation  of  xylene  may 
produce  prolonged  respiratory  tract  inflammation  and  edema.  In  laboratory  animals,  exposures  to  xylenes  have 
produced  adverse  reproductive  effects,  including  increased  fetal  death  rate  and  retarded  development.  There  is  no 
evidence  of  carcinogenicity  in  humans  or  animals. 

References: 

MADEP,  1992.  "Risk  Assessment  Shortform  Residential  Exposure  Scenario,  Version  1.6";  Policy  #WSC/ORS- 142-92; 
Office  of  Research  and  Standards  and  the  Bureau  of  Waste  Site  Cleanup,  Boston,  MA;  September  1992. 

C10-C22  Aromatics.  See  profiles  for  naphthalene  and  pyrene. 

Naphthalene.  Naphthalene  is  a  member  of  the  polycyclic  aromatic  hydrocarbon  (PAH)  class  of  compounds,  which 
contain  two  or  more  aromatic  rings.  PAHs  are  ubiquitous  in  nature  and  are  also  man-made.  Naphthalene  occurs 
naturally  in  coal  tar,  cmde  oil,  and  is  formed  from  mconqjlete  combustion  of  organic  material.  It  is  also  product  of 
pyrolysis  in  tobacco  smoke.  Naphthalene  is  used  for  the  production  of  phthalic  anhydride,  which  is  used  for  the 
production  of  plasticizers.  Naphthalene  is  also  used  in  moth  balls,  for  the  production  of  the  insecticide  carbaryl,  and  in 
nxnnerous  resins,  dyes,  pharmaceuticals,  and  other  organic  materials. 

Naphthalene  is  absorbed  through  the  inhalation,  oral,  and  dermal  routes,  and  appears  to  be  more  toxic  to  humans  than 
laboratory  animals.  The  principal  toxic  effect  of  naphthalene  in  humans  and  animals  is  hemolysis  of  red  blood  cells, 
which  can  lead  to  anemia,  decreased  oxygen-carrying  capacity,  and  jaimdice.  Humans  pre-disposed  to  anemia,  such  as 
those  with  G6DP  enzyme  deficiency,  may  be  particularly  sensitive  to  naphthalene  toxicity.  Exposure  to  naphthalene 
has  also  been  conelated  with  increased  risk  of  cataract  formation.  Animal  studies  were  negative  for  naphthalene 
reproductive  toxicity.  Although  no  human  epidemiological  data  are  available  for  assessing  naphthalene  carcinogenicity, 
animal  data  investigating  naphthalene  toxicity  are  equivocal.  The  USEPA  has  placed  naphthalene  in  weight-of-evidence 
Group  D,  not  classifiable  as  to  human  carcinogenicity. 

References; 

Agency  for  Toxic  Substances  and  Disease  Registry  (ATSDR),  1990.  "Toxicological  Profile  for  Naphthalene";  Agency 
for  Toxic  Substances  and  Disease  Registry,  U.S.  Pubhc  Health  Service.  October,  1990. 


Pyrene.  Pyrene  is  a  member  of  the  polycychc  aromatic  hydrocarbons  (PAH)  class  of  compoimds  which  contain  two  or 
more  aromatic  rings.  They  are  ubiquitous  in  nature  and  are  also  man  made.  It  occurs  naturally  in  coal  tar,  crude  oil,  and 
is  formed  from  incomplete  combustion  of  organic  material.  Pyrene  is  reported  to  be  a  skin  irritant  to  humans.  Rats 
administered  pyrene  exhibited  blood  chemistry  changes,  as  well  as  liver  and  kidney  damage.  Pyrene  was  shown  to  be 
inactive  as  an  initiating  agent  and  thus  has  been  classified  as  a  D  carcinogen. 

References: 

ATSDR,  1989.  Toxicological  Profile  for  Polycyclic  Aromatic  Hydrocarbons.  Agency  for  Toxic  Substances  and 
Disease  Registry,  U.S.  Public  Health  Service,  October,  1989. 
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q:/w9-gvt/aec/devens/aoc57/lilirafinal/spread/area2ind/con“Sbi(ct) 


FUTURE  CONSTRUCTION  WORKER 
AOC  57  AREA  2  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/devens/aoc57/hlirafinal/spread/area2ind/con-sbi(ct) 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  1  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/deves/aoc57/hIirafinal/spread/area2iiid/res-ss2i  I  3/14/002:11  PM 
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EXPOSURE  PARAMETERS  EQUATIONS 


>  -o  "a  *0  o» 

g  V  V  u  o 

«  -2  5  J  £  o 


O  O  O  o 
H  H  P  H 

^  ^  2 

H  H  H 

z  z  z  d 
U  U  U  H 
u  u  u  < 
z  z  z  ^ 
o  o  o  o 
o  u  u  > 


I  3  II 


1 .1  r  I 


•  •  s  g  > 

3  0  =  1 


q:/w9-gvt/aec/deves/aoc57/lihrafmal/spread/area2ind/res-ss2i  1  3/16/0010:40  AM 


RES-SS21 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  2  INDUSTRIAL 
FORT  DEVENS,  MA 


q*yw9-gv^|^eves/aoc57/hhrafiTial/spread/area2ind/res-ss2i  0:40  AM 
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INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (1  TO  6  YEARS) 

AOC  57  AREA  2  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/devens/aoc57/lihrafinal/spread/area2ind/res-ss2i  5  3/14/002:11  PM 
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q:/w9-gvt/aec/devens/aoc57/lihrafinal/spread/area2ind/res-ss2i  1  3/16/0010:40  AM 


RES-SS2I 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (I  TO  6  YEARS) 

AOC  57  AREA  2  INDUSTRIAL 
FORT  DEVENS,  MA 


raPSB2r 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
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RES-SBZI 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  2  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gvt^e^eves/aoc57/hlirafinaI/spread/area2ind/Res-sb2i,  ADRES-SB2I-INH  ^2  2flffl01 :39  PM 


reS^sbzi 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (I  TO  6  YEARS) 

AOC  57  AREA  2  INDUSTRIAL 


q:/w9-gvt/aec/deves/aoc57/lilirafinaFspread/area2md/Res-sb2i,  CHRES-SB2I-ING  I  2/3/002:04  PM 
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RES-SB2I 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (1  TO  6  YEARS) 

AOC  57  AREA  2  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gi^|^eves/aoc57/hhrafinal/spread/area2ind/Res-sb2i,  CHRES-SB2I-INH  :39  PM 


qyw9-gvt/aec/devens/aoc57/hhrafinaI/spread/area2ind/resgw2i  Page  I  3/14/004:13  PM 


RES-GW2I 

INGESTION  OF  GROUNDWATER  AS  DRINKING  WATER  (UNFILTERED  SAMPLES)  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 


RECCH-SS2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6  TO  16  YEARS) 
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RECCH-SD2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SEDIMENT  -  RME 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 

AOC  57  AREA  1  RECREATIONAL 
FORT  DEVENS,  MA 


q;/w9-gvt/aec/devens/aoc57/hlTrafinal/spread/sd 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SEDIMENT  -  RME 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 


q:/w9-gv^|^evens/aoc57/hhrafinal/spread/sd 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  WATER  -  RME 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 

AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 

EXPOSURE  PARAMETERS  EQUATIONS 


q:/w9-gvt/aec/devens/aoc57/hIira-final/spread/SW 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  WATER  -  RME 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 
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RETOH-SSZWCT) 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  CENTRAL  TENDENCY 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6  TO  16  YEARS) 

AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/devens/aoc57/Iihrafiual/spreaiVarea2-rec/recch-ss2r<CT) 


RECCH-SS2R(CT) 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  CENTRAL  TENDENCY 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6  TO  16  YEARS) 


q:/w9-gvt/aec/devens/aoc57/hhrafinal/spread/area2-rec/recch-ss2r(CT) 


REWH-SD2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SEDIMENT  -  CENTRAL  TENDENCY 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 
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INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  WATER  -  CT 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 


q:/w9-gvt/aec/devens/aoc57/hhra-final/spread/SW 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  WATER  -  CT 
CURRENT/FUTURE  RECREATIONAL  CHILD  (6-16  YEARS) 

AOC  57  AREA  1  RECREATIONAL 


q'yw9-gv^^^yevens/aoc57/lThra-final/spreadySW  3^^02:04  PM 


FUTURE  CONSTRUCTION  WORKER 


q:/w9-gvt/aec/deves/aoc57/hlirafinal/spread/area2ind/con-ss2r 


FUTURE  CONSTRUCTION  WORKER 


q:/w9-gYt/aec/deves/aoc57/hlirafmal/spread/area2ind/con-ss2r 


CON-SS2R 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
FUTURE  CONSTRUCTION  WORKER 
AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/deves/aoc57/lilirafinal/spread/area2ind/con-ss2r 


CON-SS2R 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
FUTURE  CONSTRUCTION  WORKER 
AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/deves/aoc57/hhrafinal/spread/area2md/con-ss2r 


FUTURE  CONSTRUCTION  WORKER 


FUTURE  CONSTRUCTION  WORKER 
AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 
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FUTURE  CONSTRUCTION  WORKER 
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q:/w9-gvl/aec/deves/aoc57/lilirafinal/spread/area2ind/con-ss2r(ct) 


CON-SS2R(CT) 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  CENTRAL  TENDENCY 


^  u  s 


5  t-  o 
q  m  u 

3  Q  o 


I 


q:/w9-gvt/aec/deves/aoc57/hhrafinaFspread/area2ind/con-ss2T(ct) 


q;/w9-gvt/aec/deves/aoc57/liIirafinaI/spread/area2ind/con-ss2r(ct) 


CON-SS2R(CT) 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  CENTRAL  TENDENCY 


q:/w9-gvt/aec/deves/aoc57/hhrafinal/spread/area2ind/con-ss2i(ct) 


CO^SB2R{CT) 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  CENTRAL  TENDENCY 
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q:/w9-gvt/aec/devens/aoc57/hlirafinal/spread/area2ind/con-sbi(ct) 


CON-SB2R(CT) 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  CENTRAL  TENDENCY 


q:/w9-gvt/aec/(levens/aoc57/hhrafinal/spread/area2ind/con-sbi(ct) 


FUTURE  CONSTRUCTION  WORKER 


q:/w9-gvt/aec/deveiis/aoc57/hhrafinaI/spread/area2ind/con-sbi(ct) 


FUTURE  CONSTRUCTION  WORKER 


qyw9-gvt/aec/devens/aoc57/hhrafinal/spread/area2ind/con-sbi(ct) 


RES5S2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE- ADULT  RESIDENT 
AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


qyw9-gvt/aec/devens/aoc57/hhraflnaVspread/area2-rec/res-ss2r 


RES-SS2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/devens/aoc57/hhrafinal/spread/area2-rec/res-ss2r 


RES-SS2R 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 


q:/w9-g^^^^evens/aoc57/hh^afinal/spread/area2-rec/res-ss2^ 


ReSSS2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (1  TO  6  YEARS) 

AOC  57  AREA  2  RECREATIONAL 


q:/w9-gvt/aec/devens/aoc57/Iihrafinal/spread/area2rec/res-ss2r 
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q:/w9-g>^*^evens/aoc57/hhrafina]/spread/area2rec/res-ss2r 


q:/w9-gvt/aec/devens/aoc57/lilirafinal/spread/area2rec/res-ss2r 


RES-SS2R 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RIME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (I  TO  6  YEARS) 

AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  2  RECREATIONAL 


q;/w9-gvt/aec/devens/aoc57/Iilirafinal/spread/area2rec/Res-sb2r,  ADRES-SB2R-ING  1  2/3/001:49  PM 


RES-SB2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 


q:/w9-gv^^^evens/aoc57/hIirafinaI/spread/area2rec/Res-sb2r,  ADRES-SB2R-ING 


res-sbB^ 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  S7  AREA  2  RECREATIONAL 
FORTDEVENS,MA 
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q:/w9-gvt/aec/devens/aoc57/lilirafinal/spread/area2rec/Res-sb2r,  ADRBS-SB2R-INH 


RES-SB2R 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 


q:/w9-gvE||^evens/aoc57/hhrafinal/spread/area2rec/Res-sb2r,  ADRES-SB2R-INH  ^^^01:38  PM 


INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (1  TO  6  YEARS) 


q:/w9-gvt/aec/devens/aoc57/lilirafinaI/spread/area2rec/Res-sb2r,  CHRES-SB2R-ING 


RES-SB2R 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (1  TO  6  YEARS) 
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q;/w9-gvt/aec/devens/aoc57/lilirafinal/spread/area2rec/Res-sb2r,  CHRES-SB2R-INH 


RES-SB2R 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SUBSURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE  -  CHILD  RESIDENT  (I  TO  6  YEARS) 

AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


RES-GW21 

INGESTION  OF  GROUNDWATER  AS  DRINKING  WATER  (UNFILTERED  SAMPLES)  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  2  RECREATIONAL 


qyw9-gvt/aec/devens/aoc57/hhra-finaI/spread/area2rec/resgw2r 


RES-G\V2l 

INGESTION  OF  GROUNDWATER  AS  DRINKING  WATER  (UNFILTERED  SAMPLES)  -  RME 
UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
AOC  57  AREA  2  RECREATIONAL 
FORT  DEVENS,  MA 


M7tW-SS3l 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
FUTURE/CURRENT  MAINTENANCE  WORKER 
AOC  S7  AREA  3  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/devens/aocS7/hlirafinaI/spread.area3md/niain-ss3i 


MAIN-SS3I 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
FUTURE/CDRRENT  MAINTENANCE  WORKER 
AOC  57  AREA  3  INDUSTRIAL 
FORT  DEVENS,  MA 


MAIN-SS3I 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
FUTURE/CURRENT  MAINTENANCE  WORKER 
AOC  57  AREA  3  INDUSTRIAL 
FORT  DEVENS,  MA 


q:/w9-gvt/aec/devens/aoc57/lihrafinal/spread.area3ind/niatii-ss3i 


MAIN-SS3I 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  RME 
FUTURE/CURRENT  MAINTENANCE  WORKER 
AOC  57  AREA  3  INDUSTRIAL 
FORT  DEVENS,  MA 


FUTURE/CURRENT  MAINTENANCE  WORKER 
AOC  57  AREA  3  INDUSTRIAL 
FORT  DEVENS,  MA 


q;/w9-gvt/aec/devens/aoc57/lilirafinal/spread.area3ind/niain-ss3i(ct) 


FUTURE/CIJRRENT  MAINTENANCE  WORKER 
AOC  57  AREA  3  INDUSTRIAL 


q:/w9-gvt/aec/devens/aoc57/hhrafinal/spread.area3ind/main-ss3i(ct) 


main-ssSrct) 

INHALATION  EXPOSURE  TO  PARTICULATES  IN  SURFACE  SOIL  -  CENTRAL  TENDENCY 
FUTURE/CURRENT  MAINTENANCE  WORKER 
AOC  57  AREA  3  INDUSTRIAL 
FORTDEVENS,  MA 
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CON-SB3I(CT) 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SUBSURFACE  SOIL  -  CENTRAL  TENDENCY 
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UNRESTRICTED  LAND  USE  -  ADULT  RESIDENT 
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RES-SS3I 

INCIDENTAL  INGESTION  OF  AND  DERMAL  CONTACT  WITH  SURFACE  SOIL  -  RME 
UNRESTRICTED  LAND  USE- CHILD  RESIDENT  (I  TO  6  YEARS) 

AOC  57  AREA  3  INDUSTRIAL 
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TABLE 9 

RISK  ASSESSMENT  SUMMARY 
AREA  2  -  RECREATIONAL  -  CHILD  RESIDENT 
AOC  57 


NA  >  No  toxicily  data 

NOAEL  -  No  observable  advme  effect  levd 
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KA  *  No  toxici^  data 

NOAEL  -  No  observable  adverse  cfTect  level 
HQ  •  Hazard  quotient 


TABLE  12 

RISK  ASSESSMENT  SUMMARY 


tA 


^  o  "  o 
'  z  O'  a  o 

g  »  .a  5 

o  o  -o  S 

^  -3  .S  ^ 

3  S  3  "O 
•“  .o  *3  a 

•=  si  8 


RISK  ASSESSMENT  SUMMARY 


q:\w9\ae^^wns\aoc57\hhra-fmaI\finaI-rcvision\risksum-A3*I.xk\A3-I-CR 


o 

z 

^  2 

s  § 

Sn 

SO  ^  ^ 

H  o  o 

W  Z  M 

3  s  V  cj 
S  s  j  o 

M  O 

Vi  f- 

a  2 
S  u 


q:\w9\aMU|Hras\aoc57\hhra-tinaI\final>itvisioQ\risksum*A3-R.xls\A3>R‘CW 


TABLE  17 

RISK  ASSESSMENT  SUMMARY 
-  RECREATIONAL  -  ADULT  RESIDENT 
AOC57 


RISK  ASSESSMENT  SUMMARY 
AREA  3  -  RECREATIONAL  -  CfflLD  RESIDENT 
AOC57 


q:\w9^aedd■|ns\aoc57\hh^a-finaI\final-rcvision\risksum-A3-RJtIs\A3-R-CR 


APPENDIX  O 


ECOLOGICAL  RISK  ASSESSMENT 

0- 1  EXPOSURE  AND  EFFECTS  ASSUMPTIONS  CPUs 

0-2  ECOLOGICAL  RISK  CALCULATIONS 

0-3  ECOLOGICAL  RISK  CALCULATIONS  FOR  CPCs 
SUPPORTING  INFORMATION 

0-4  ECOLOGICAL  RISK  CALCULATIONS  FOR  NON-CPCs 
SUPPORTING  INFORMATION 

0-5  STATISTICAL  ANALYSIS  OF  TOXICITY 
TESTING  (MIDGE  GROWTH) 


Harding  Lawson  Associates 


C:\FDRITABL\57\APPCOVER 


9144-03 


APPENDIX  O 


0-1  EXPOSURE  AND  EFFECTS  ASSUMPTIONS  FOR  CPCs 


Harding  Lawson  Associates 


C:\FDRITABL\57\APPCOVER 


9144-03 


Table  0-1.1 

Exposure  Parameters  for  Representative  Wildlife  Species 
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Table  0-1.2 

Summary  of  Bioaccumulation  and  Bioconcentration  Data 
AOC  57 

Remedial  Investigation  Report 


Bioaccumulation 

Factorial 

1  Bioconcentration 
Factorial 

Apalytci 

M 

Terrestrial 
Invertebrate  fc] 

Terfestrial ; 

Maht  lai 

Mammal  [c] 

Bird  [q  j 

Aquatic  [g] 
Invertebrate 

Aquatic 

Plant 

Fish 

INORGANICS 

Aluminum 

NA 

7.5E-02  [h] 

8.0E-04  [i] 

7.5E-02  [j] 

7.5E-02 

7..5E-02 

6.0E-03  [k] 

9.5E+01  [1] 

Antimony 

NA 

5.0E-02  [h] 

4.0E-02  [i] 

5.0E-02  [j] 

5.0E-02 

[m] 

[m] 

[m] 

Arsenic 

NA 

6.6E-03  [n] 

3.0E-01  [o] 

l.OE-01  0] 

6.0E-03 

6.6E-03 

3.0E-01  [o] 

2.8E+02  [p] 

Beryllium 

NA 

5.0E-02  [h] 

2.0E-03  [i] 

5.0E-02  [j] 

5.0E-02 

[m] 

[m] 

[m] 

Barium 

NA 

7.5E-03  [h] 

3.0E-02  [i] 

7.5E-03  [j] 

7.5E-03 

7.5E-03 

2.5E-02  [k] 

4.0E+00  [p] 

Cadmium 

NA 

1.4E+00  [q] 

3.3E+01  [r] 

2.1E+00  [j] 

3.8E-01  [s] 

1.4E+00 

4.1E-01  [k] 

3.2E+02  [1] 

Chromium 

NA 

1.6E-01  [p] 

1.5E-03  [i] 

2.8E-01  0] 

2.8E-01 

1.6E-01 

6.3E-03  [k] 

2.0E+02 

Cobalt 

NA 

l.QE+00  [h] 

4.0E~03  [i] 

l.OE+00  [j] 

l.OE+00 

l.OE+00 

9.3E-03  [k] 

[m] 

Copper 

NA 

1.6E-01  [t] 

7.8E-01  [u] 

6.0E-01  [r] 

6.0E-01 

1.6E-01 

6.0E-02  [k] 

3.4E+02  [1] 

Lead 

NA 

7.8E-02  [v] 

9.0E-03  [i] 

1.5E-02  [j] 

1..5E-02 

7.8E-02 

5.6E-02  [w] 

1.5E+02  [1] 

Manganese 

NA 

2.0E-02  [h] 

5.0E-02  [i] 

2.0E-02  [j] 

2.0E-02 

2.0E-02 

1.3E-01  [k] 

1.7E+03  [I] 

Mercury 

NA 

6.8E-02  [x] 

1.8E-01  [i] 

l.OE-02  [y] 

2.3E+00 

1.7E+01  [z] 

2.4E-01  [k] 

6.3E+04  [p] 

Nickel 

NA 

2.3E-01  [aa] 

1.2E-02  [i] 

3.0E-01  [j] 

3.0E-01 

2.3E-01 

1.4E-02  [w] 

[m] 

Selenium 

NA 

7.6E-01  [n] 

9.0E-03  ab]  7.5E-01  [j] 

5.1E-01  [ac] 

7.6E-01 

1.6E-01  [k] 

8.3E+00  [p] 

Vanadium 

NA 

1.3E-01  [h] 

l.lE-03  [i] 

1.2E-01  jj] 

1.2E-01 

1.3E-01 

l.lE-03  [i] 

l.OE-02  [p] 

Zinc 

NA 

1.8E+00  [t] 

6.1E-01  [r] 

2.1E+00  0] 

2.1E+00 

1.8E+00 

9.2E-01  [k] 

2.3E+02  [1] 

PESTICIDES/PCBs 

4,4’-DDD 

6 

3.3E+00  [ad] 

l.OE-02  [ae]  1.2E+00  [af]  2.9E+00  [ag]  2.1E+01  [ah] 

l.OE-02  [ae 

[m] 

4,4’-DDE 

5.7 

1.7E+00  [ad] 

l.OE-02  [ae]  1.2E+00  [af]  2.9E+00  [ag]  2.1E+00  [ah] 

l.OE-02  [ae 

[m] 

4,4’-DDT 

6.4 

5.7E-01  [ad] 

l.OE-02  [ae]  1.2E+00  kq  2.9E+00  [ag]  2.1E+00  [ah] 

l.OE-02  [ae 

[m] 

Aroclor-1242 

4.1  [ai] 

5.8E+00  [t] 

1.2E-01  [aj] 

3.8E+00  [ak]  3.2E-01  [al]  5.8E+00  [t] 

1.2E-01  [aj] 

[m] 

Aroclor-1260 

7.1  [ai] 
5.5 

5.8E+00  [t] 

1.2E-01  [aj] 

3.8E+00  [ak]  3.2E-01  [al] 

5.8E+00  [t] 

1.2E-01  [aj] 

[m] 

alpha -Chlordane 

1.6E+00  [ar] 

5.1E-03 

5.5E-01  [as] 

1.8E+00  [at] 

[m] 

[m] 

[m] 

gamma  -  Chlordane 

5.5 

1.6E+00  [au] 

5.1E-03 

5.5E-01  [as] 

1.8E+00  [at] 

[m] 

[m] 

[m] 

Dieldrin 

4.6 

5..5E+00  [am] 

1.7E-02 

1.5E+00  [an]  4.4E-01  [ao]  5..5E+00  [am] 

1.7E-02 

[m] 

SEMIVOLATILES 

[m] 

1,2-Dichlorobenzene 

3.4 

3.5 

5.0E-02 

7.3E-02 

1.5E-01 

1..5E-01 

5.0E-02 

7.3E-02 

1,4-Dichlorobenzene 

3.5 

3.5 

5.0E-02 

7.3E-02 

1.5E-01 

1.5E-01 

5.0E-02 

7.3E-02 

[m] 

2-  Methylnaphthalene 

-1.9 

4.3 

5,0E-02 

2.5E-02 

1.5E-01 

1.5E-01 

5.0E-02 

2.5E-02 

[m] 

Acenaphthylene 

4.1 

4.3 

5.0E-02 

2.5E-02 

1.5E-01 

1..5E-01 

[m] 

[m] 

[m] 

Benzo(b)fluoranthene 

6.1 

4.3 

[m] 

[m] 

[m] 

[m] 

5.0E-02 

2.5E-02 

[m] 

Benzo(k)fluoranthene 

6.1 

4.3 

5.0E-02 

2.5E-02 

1.5E-01 

1.5E-01 

5.0E-02 

2.5E-02 

[m] 

Bis(2-  ethylhe!:yl)phthalate 

5.1 

5.2 

5.0E-02 

7.6E-03 

2.4E-01 

2.4E-01 

5.0E-02 

7.6E-03 

i.lE+Uz  [pj 

Chrysene 

5.7 

4.3 

5.0E-02 

2.5E-02 

1.5E-01 

1.5E-01 

5.0E-02 

2.5E-02 

[m] 

Dibenzofuran 

4.1 

4.1 

5.0E-02 

3.3E-02 

1.5E-01 

1.5E-01 

5.0E-02 

3.3E-02 

[m] 

Di  -  n  -butylphthalate 

5.2 

5.2 

5.0E-02 

7.6E-03 

2.4E-01 

2.4E-01 

5.0E-02 

7.6E-03 

[m] 

Fluoranthene 

4.95  fapl 

4.3 

5.0E-02 

2.5E-02 

1.5E-01 

1..5E-01 

5.0E-02 

2.5E-02 

[m] 

Naphthalene 

3.6 

4.3 

5.0E-02 

2.5E-02 

1.5E-01 

1..5E-01 

5.0E-02 

2.5E-02 

[m] 

Phenanthrene 

4.5 

4.3 

5.0E-02 

2.5E-02 

1.5E-01 

1.5E-01 

5.0E-02 

2.5E-02 

3.2E+02  [aq] 

Pyrene 

5.3 

4.3 

5.0E-02 

2..5E-02 

1.5E-01 

1..5E-01 

5.0E-02 

2.5E-02 

[m] 

VOLATILES 

1,2-Dichloroethylenes 

2.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1,1,1  -Trichloroethane 

2.5 

NA 

NA 

NA 

NA 

[m] 

[m] 

[m] 

Acetone 

-0.24 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Benzene 

2.1 

[m] 

[m] 

[m] 

[m] 

NA 

NA 

[m] 

Carbon  disulfide 

2.2 

[m] 

[m] 

[m] 

[m] 

[m] 

[m] 

NA 

Chlorobenzene 

2.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Chloroform 

2.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Ethylbenzene 

3.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Methylene  chloride 

1.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Tetrachloroethylene 

3.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Toluene 

2.79 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Trichloroethylene 

2.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Trichlorofluoromethane 

2.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Xylenes 

3.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NOTES: 

[a]  Units  for  bioaccumulation  factors  (BAFs)  are  mg/kg  fresh  wt  tissue  over  nig/kg  dry  wt  soil  for  terrestrial  invertebrates  and  plants,  mg/kg  fresh  wt.  tissue 
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: 

Bioaccumulation 
Factor  fal 

1  Bioconcentration 
Factor  fa] 

logK„.  P>1 

..  ._J 

Terrestrial  | 
Invditebrate  fej 

Terrestrial 
Plant  Idl 

1  Mammal  [e]l  Bird  [f] 

1  Aquatic  [g]  1 
{  Invertebrate 

Aquatic 
.  Plant 

j  Fish 

over  mg/kg  fresh  wt.  food  for  small  mammals  and  small  birds,  and  mg/kg  fresh  wt.  tissue  over  mg/kg  fresh  wt.  sediment  for  aquatic  plants  and  organisms. 

No  BAFs  were  calculated  for  VOAs  since  available  evidence  suggests  that  these  analytes  do  not  bioaccumulate.  Units  for  bioconcentration  factors  (BCFs) 
are  /xg/kg  fresh  wt.  tissue  over  /ig/L  water.  BCFs  are  presented  for  only  those  analytes  that  are  selected  as  surface  water  CPCs. 

[b]  From  Superfiind  Chemical  Data  Matrix  (USEPA,  1993)  unless  otherwise  noted.  Log  K^^s  for  classes  of  semivolatile  compounds  were 
averaged  to  provide  an  average  BAF  value.  Compounds  were  grouped  accordingly  PAHs(4.3),  phthalates  (5.2),  dibenzofuran  (4.1),  and 
dichlorobenzenes  (3.5). 

[c]  Average  of  earthworm  BAFs  for  SVOCs  (Beyer,  1990)  converted  from  dry  weight  to  wet  weight  assuming  earthworm  is  80%  water, 
unless  otherwise  noted.  When  no  earthworm  data  were  available,  the  BAF  for  small  mammals  was  used  as  a  surrogate. 

[d]  Plant  BAF  calclulated  using  the  following  equation  presented  by  Travis  and  Arms  (1988)  unless  otherwise  noted: 
log  (Plant  Uptake  Factor) =1.588 -0.578  (log  Kow).  Converted  from  dry  weight  to  wet  weight  plant  concentration  assuming  80%  water  content. 

[e]  Calculated  using  the  following  equation  in  Travis  and  Arms  (1988)  for  semivolatile  organic  analytes  with  log  K^^s  >5; 
log  BTF  (biotransfer  factor)  =  log  -  7.6;  result  multiplied  by  average  ingestion  rates  for  non  -laclating  and  lactating  test  animals 
to  convert  from  BlFs  to  BAFs,  and  divided  by  a  factor  of  0.2  to  convert  from  dry  feed  to  fresh  feed.  There  is  an  uncertainty  involved  in  using 
this  equation  for  PAFls  because  this  study  did  not  use  any  PAHs  in  the  regression  ana^is.  BAFs  for  analytes  with  log  K^^s 
<5  are  assumed  to  be  0.15  because  they  are  unlikely  to  bioaccumulate  in  animal  tissue  (Maughan,  1993). 

[f]  Bioaccumulation  data  are  generally  lacking  for  avians.  When  no  bird  data  were  available,  the  BAF  for  small  mammals  was  used  as  a  surrogate, 
jg]  Used  to  represent  bioaccumulation  from  sediment  to  fish  and  aquatic  invertebrates.  Sediment  BAFs  are  presented  for  only  those  analytes  that  were 

selected  as  sediment  CPCs.  When  no  aquatic  BAF  data  were  available,  the  BAF  for  terrestrial  inverebrates  was  used  as  a  surrogate. 

[h]  Prey-specific  value  not  available;  value  shown  is  small  mammal  BAF  for  this  chemical 

[i]  Value  from  Baes  et  al.  (1984)  for  leafy  portions  of  plants  multiplied  by  0.2  to  represent  80%  water  composition  of  plants. 

[j]  Value  derived  from  biotransfer  factors  (BTFs),  presented  in  Baes  et  al.  (1984)  for  uptake  into  cattle.  BTF  converted  to  BAF  by 

multiplying  by  food  ingestion  rate  of  50  kg/day  wet  weight. 

[k]  Aquatic  plant  BAFs  derived  from  an  uptake  study  (Cherry  &  Guthrie,  1979)  with  two  sedge  species,  Andropegon  virginicus  and  Cyperus  retrofractus, 
that  were  exposed  to  contaminated  sediment.  Values  were  converted  from  dry  weight  plant  tissue  to  wet  weight  by  applying  a  factor  of  0.2 
(assuming  plants  are  80%  water). 

[l]  Geometric  mean  of  BCFs  obtained  from  AQUIRE  (1994)  and  AWQC  documents  (calculated  in  Appendix  O,  Table  0-1.4). 

[m]  This  receptor  group  is  not  likefy  to  be  exposed  to  this  Crc.  Receptor  exposures  to  analytes  detected  in  surface  soil  include  terrestrial 
invertebrates,  terrestrial  plants,  mammals,  and  birds.  Receptor  exposures  to  analytes  detected  in  surface  water  and  sediment  include 
aquatic  oiganisms,  aquatic  plants,  small  fish,  semi -aquatic  mammals,  andsemi-aquatic  birds. 

[n]  Average  of  values  for  industrial  soils  from  Beyer  and  Cromatie  (1987)  multiplied  by  0.2  to  represent  80%  water  composition  in  earthworms. 

[oj  Average  of  BAF  values  reported  from  Wang  et  al.  (1984),  Sheppard  et  al.  (1985),  and  Merry  et  al.  (1986). 

[p]  From  Bamthouse  etal.  (1988). 

[q]  Mean  of  values  reported  for  soil  invertebrates  in  MacFadyen  (1980)  converted  from  dry  weight  to  wet  weight. 

[r]  Mammal  value  for  copper  and  plant  value  for  cadmium  from  Levine  et  al.,  1989. 

[s]  Based  on  accumulation  of  cadmium  in  kidneys  of  European  quail  in  Kmentel  et  al.  ( 1984). 

[t]  BCF  for  earthworms  from  Dierexsens  et  al.  (1985). 

[u]  Median  of  values  reported  from  Levine  et  al.  (1989). 

[v]  Geometric  mean  of  BAF  values  (fresh  wt./dry  wts)  for  worms  and  woodlice  (USEPA,  1985).  Fresh  weight  tissue  concentrations  calculated 
assuming  80%  body  water  content. 

[w]  Values  for  lead  and  nickel  from  Mudroch  &  Capobiatveo  (1979)  represent  an  average  of  BAFs  from  sediment  in  several  lakes,  rivers,  and  bays  into  water  lilies. 
Values  converted  from  dry  weight  plant  tissue  to  wet  weight  by  applying  a  factor  of  0.2  (assuming  plants  are  80%  water). 

[x]  Uptake  value  (fresh  wt./dry  wt.)  for  earthworms  from  USEPA  (1985)  sludge  document.  Fresh  weight  tissue  concentrations  calculated  assuming  80%  body  water 

[y]  USEPA,  1985. 

[z]  Based  on  the  ranges  of  mercury  concentrations  in  sediment  and  macroinvertebrates  in  an  eight  lake  ecosystem  in  Sweden.  Sediment  concentrations 
ranged  from  0.05  to  0.3/xg/g  dry  weight  (mid  point  =  0.18  /xg/g)  and  macroinvertebrate  concentrations  ranged  from  0.02  to  6;xg/g  dry  weight  (mid  point 
=  3.01  /xg/g).  Based  on  these  midpoints,  a  bioaccumulation  factor  of  16.7  was  obtained. 

[aa]  Value  from  nickel  sludge  document  (USEPA,  1985)  multiplied  by  0.2  to  represent  80%  water  composition  of  earthworms. 

[ab]  Based  on  reported  ratio  of  selenium  in  plant  tissue  and  iron  fly  ash  amended  soil  (Stoewsand  et.  al.,  1978). 

[ac]  Based  on  average  of  reported  ratio  of  selenium  in  diet  to  liver,  kidney,  and  breast  tissue  of  chickens  (Eisler,  1985). 

[ad]  Geometric  means  of  4,4’ -DDT  [Davis  (1968),  Davis  &  Harrison  (1966),  Wheatley  &  Hardman  (1968),  Bailey  et  al.  (1970),  Cramp 
&  Olney  (1967),  and  Beyer  &  Gish  (1980)],  4,4’-DDE  [Davis  (1968),  Davis  &  Harrison  (1966),  Cramp  &  Olney  (1967),  Collett 

&  Harrison  (1968),  Hunt  &  Sacho  (1969),  and  Gish  (1970)],  and  4,4-DDD  [Barker  (1958),  Davis  (1968),  Davis  &  Harrison  (1966), 

Cramp  &  Olnqr  (1967),  Collett  &  Harrison  (1968),  Wheatley  &  Hardman  (1968),  Hunt  &  Sacho  (1969),  Bailey  et  al.  (1970),  Dimond 
et  al.  (1970),  Gish  (1970),  and  Beyer  &  Gish  (1980)]  reported  for  earthworms.  Dry  soil  concentrations  calculated  assuming  10% 
moisture  content  in  sandy-loam  soils  (Donahue  et  al.,  1977). 

[ae]  Geometric  mean  of  4,4’-DDT,  4,4’— DDD,and  4,4’-DDE  BAFs  (fresh  wt/drywt)  reported  for  roots  (carrot,  potato,  sugar  beet), 
grains  (com,  oats),  and  legumes  (alfalfa)  derived  from  USEPA  (1985b)  converted  from  dry  weight  to  wet-weight  per  values  provided 
bySuter(1993). 

[af]  BAF  for  shrews  and  voles  calculated  using  measured  concentrations  of  DDTj^  in  stomach  content  and  in  whole  body  (Forsyth  & 

Petrie,  1984). 

[ag]  Whole-body  pheasant  BAF  for  4,4’-DDT presented  in  USEPA  (1985b);  derived  from  Kena^  (1973). 

[ah]  Amphipod  to  sediment  mean  biomagnification  factor  for  total  DDT  in  Lake  Michigan  and  Lake  Ontario  (Evans  etal.,  1991). 
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Table  0-1.2 

Summary  of  Bioaccumulation  and  Bioconcentration  Data 
AOC  57 


Remedial  Investigation  Report 
_ Devens,  Massachusetts 


Analyte 

Bioaccumulatioh  |  Bioconcentratio^ 

1;  Factorial  i  Factorial 

llogK„„  [b]  Terrestrial  [  Terrestrial  q  Mammal  [e] 
i  :  i  Invertebrate  id  Plant  [d1  ' 

1  Bird  (q 

1 

Aquatic  [g]  Aquatic  j  Fish 

1  Invertebrate  i  Plant  1 

[ai]  USEPA  (1990a)  Basics  of  Pump-and-Treat  Ground-Water  Remediation  Technology 

[aj]  Arthmetic  mean  BAF  for  com,  leaves,  carrots,  beets,  sugarbeets,  radishes,  and  soybeans  (tops,  roots,  and  whole  plants)  from  USEPA  (1985a)  and  Webber  etal. 

[ak]  BAF  calculated  from  discussion  in  Eisler  (1986)  stating  that  Aroclor  1254  residues  in  subcutaneous  fat  of  adult  minks  were  up  to  38  times 


dietary  levels.  Converted  to  whole  body  concentrations  assuming  10%  lipid  content. 

[al]  BAF  calculated  from  data  presented  in  Eisler,  1986.  Kestrels  fed  33  mg  PCB/kg  diet  for  62—69  days  accumulated  107  mg  PCB/kg  lipid  weight  in  muscle 
Assuming  muscle  is  10%lipid  content,  the  muscle  concentration  is  about  10.7  mg/kg. 

[am]  Geometric  mean  of  reported  BAFs  for  earthworms  (Edwards  &  Thompson,  1973).  Values  provided  by  Gish  (1970)  were  converted  from  dry  weight  to  wet 
weight  by  multiplying  by  a  conversion  factor  of  0.2  assuming  80%  water  content. 

[an]  BAF  calculated  from  data  presented  by  Potter  et  al  (1974).  Based  on  an  average  dieldrin  concentration  in  cow  muscle  and  fat  of  0.17  mg/kg  (dry  weight)  and  a 
dieldrin  concentration  of  0.11  mg/kg  in  the  diet  (dry  weight). 

[ao]  Jeffries  and  Davis  (1968). 

[ap]  USEPA  (1992),  Dermal  Exposure  Guidance. 

[aq]  BCFs  for  PAHs  obtained  from  Eisler  (1987). 

jar]  Value  for  gamma-chlordane  used  as  a  surrogate. 

[as]  BAF  calculated  from  data  presented  in  Eisler,  1990.  Rats  fed  20  mg/kg  diet  technical  chlordane  (equivalent  to  3.6  mg/kg  diet  cis-  and 
trans- chlordane)  for  350  days  accumulated  20  mg/kg  in  lipids.  Assuming  10%  lipd  content,  the  whole  body  concentration  is 

about  2  mg/kg. 

[at]  BAF  calculated  from  data  presented  in  Eisler,  1990.  Red  -winged  blackbirds  fed  10  mg/kg  diet  technical  chlordane  (equivalent  to  1.8 
mg/kg  diet  cis-  and  trans-  chlordane)  for  84  days  accumulated  1.8  mg/kgwet  weight  whole  body  residue. 

[au]  Geometric  mean  of  reported  BAFs  for  earthworms  (Gish,  1970)  converted  from  dry  weight  to  wet  weight  assuming  80%  water 
composition  of  earthworms. 

NA  =  Not  available 
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Table  0-1.3 

Summary  of  Oligochaete  Bioaccumulation  Factors  and 
Summary  of  Crayfish  and  Fish  Tissue  Concentrations 
AOC  57 


Remedial  Investigation  Report 
Deven«,  Maatachuietti 


Site  ID 

Analyte  ^ 

Sediment  Data 
(Mg/g  <lry  weight) 

Oligochaete  Data 
(Mg/g  wet  weight) 

Oligochaete 
Bioaccumulation 
Factors  ^ 

Control 

4,4’ -DDD 

NA 

ND 

O.OOE  +  00 

4,4’ -DDE 

NA 

ND 

O.OOE+00 

4,4*-DDT 

NA 

ND 

O.OOE  +  00 

Aldrin^ 

NA 

0.0397 

NA 

Aroclor-1260 

NA 

ND 

O.OOE  +  00 

Dieldrin 

NA 

ND 

O.OOE  +  00 

%  Lipids 

NA 

2.0 

NA 

57D-95-05X 

4,4’ -DDD 

0.0258 

ND 

O.OOE  +  00 

4,4’ -DDE 

ND 

ND 

O.OOE  +  00 

4,4’ -DDT 

0.0363 

ND 

O.OOE  +  00 

Aldrin^ 

ND 

ND 

NA 

Ar  odor— 1260 

0.301 

ND 

O.OOE  +  00 

Dieldrin 

0.0183 

ND 

O.OOE  +  00 

%  Lipids 

NA 

1.5 

NA 

57D-95-06X 

4,4’ -DDD 

0.44 

ND 

O.OOE  +  OO 

4,4’ -DDE 

0.162 

ND 

O.OOE  +  00 

4,4' -DDT 

0.0759 

ND 

O.OOE  +  OO 

Aldrin^ 

ND 

0.0166 

NA 

Aroclor-1260 

ND 

ND 

O.OOE  +  OO 

Dieldrin 

ND 

ND 

O.OOE  +  OO 

%  Lipids 

NA 

1.3 

NA 

57D-95-08X 

4,4’ -DDD 

0.49 

ND 

O.OOE  +  OO 

4,4’ -DDE 

0.18 

ND 

O.OOE  +  OO 

4,4’-DDT 

0.12 

ND 

O.OOE  +  OO 

Aidrin^ 

ND 

0.0216 

NA 

Aroclor-1260 

ND 

ND 

O.OOB  +  00 

Dieldrin 

ND 

ND 

O.OOB  +  OO 

%  Lipids 

NA 

0.5 

NA 

Analyte  ^ 

Station  1  CrayAsh 
(hk/r  wet  weight) 

Station  2  Crayfish 
f/ig/g  wet  weight) 

Station  4  Crayfish 
fjtg/g  wet  weight) 

Station  6  Crayfish 
f|sg/g  wet  weight) 

Station  2  Suckers 
f/*g/g  wet  weight) 

Station  1  Pickerels 
fj*K/R  wet  weight) 

%  Lipids 

1.0 

1.1 

0.6 

1.4 

1.8 

1.8 

4,4’ -DDD 

<0.001 

<0.001 

<0.001 

<0.001 

0.0809 

0.0295 

4,4* -DDE 

<0.001 

<0.001 

0.00291 

0.0126 

0.0754 

0.0313 

Aroclor-1260 

0.263 

<0.02 

<0.02 

<0.02 

0.0472 

0.26 

alpha  —  Chlordane 

<0.001 

<0.001 

<0.001 

<0.001 

0.00523 

<0.001 

gamma— Chlordane 

<0.001 

<0.001 

<0.001 

<0.001 

0.00232 

<0.001 

Dieldrin 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.00383 

Heptachlor 

<0.001 

<0.001 

0.00116 

<0.001 

<0.001 

0.00224 

Analyte  ^ 

Average  Crayfish  Tissue  Concentration  (Mg/g)  for 

Muskrat,  Mallard,  and  Raccoon  Exposures  ^ 

Average  Fish  Tissue  Concentration  (/sg/g) 
for  Great  blue  heron  Exposures  ^ 

4,4’ -DDD 

0 

0.0552 

4,4’ -DDE 

0,00413 

0.0534 

Ar  odor  — 1260 

0.0733 

0.154 

Dieldrin 

0 

0.00217 

NOTES: 

^  Only  those  analytes  that  were  detected  in  oligochaete  tissue  are  presented. 

^  Units  for  BAFs  are  equal  to  mg/kg  wet  weight  tissue  over  mg/kg  dry  weight  sediment  All  BAFs  are  assumed  to  be  zero  because  none  of  the  CPCs 
were  detected  in  oligochaete  tissue. 

^  The  tissue  results  for  aldrin  are  listed;  however,  aldrin  was  not  detected  in  any  AOC  57  sediments  and  was  not  evaluated  in  the 

AOC  57  ERA.  Tissue  concentrations  of  aldrin  may  be  attributable  to  spike  contamination  in  the  analytical  equipment  at  the  laboratory. 

*  Only  those  analytes  that  were  detected  in  crayfish  or  fish  tissue  are  presented. 

®  Only  those  analytes  that  were  detected  in  sediments  and  retained  as  CPCs  are  presented. 

^  Average  tissue  concentrations  use  1/2  the  detection  limit  for  non  —  detects,  unless  an  analyte  was  not  detected  at  all  in  which  case  a  tissue  concentration 
ofzero  was  used. 

NA  =s  Not  available,  not  applicable 
ND  =  Not  detected 
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TABLE  0-1.7 

SUMMARY  OF  TOXICITY  DATA  FOR  PLANT  RECEPTORS 

AOC  57 


Remedial  Investigation  Report 
Devens,  Massachnsctts 


Ghcmicai 

Reference 

RTV 

insoil|aJ 

(mr/rV 

INORGANICS 

Aluminum 

Will  and  Suter,  1994 

50 

Antimony 

Will  and  Suter,  1994 

5 

Arsenic 

Will  and  Suter,  1994 

10 

Barium 

Will  and  Suter,  1994 

500 

Beryllium 

Will  and  Suter,  1994 

10 

Cadmium 

Will  and  Suter,  1994 

3 

Chromium 

Will  and  Suter,  1994 

1 

Cobalt 

Will  and  Suter,  1994 

20 

Copper 

Will  and  Suter,  1994 

100 

Lead 

Will  and  Suter,  1994 

50 

Manganese 

Will  and  Suter,  1994 

500 

Nickel 

Will  and  Suter,  1994 

30 

Selenium 

Will  and  Suter,  1994 

1 

Vanadium 

Will  and  Suter,  1994 

2 

Zinc 

Will  and  Suter,  1994 

50 

PESTlCIDES/PCBs 

4.4’ -DDE 

12.5  [b] 

4,4’-DDT 

Eno  &  Everett,  1958 

12.5 

Aroclors 

Will  and  Suter,  1994 

40 

Dieldrin 

12.5  [b] 

SEMI-VOLATILE  ORGANICS 

1 ,2-  D  ichlorobenzene 

Hulzebos  et  ai,  1993  [d] 

248 

1,4-Dichlorobenzene 

Hulzebos  era/.,  1993  {d] 

248 

2-  Methylnaphthalene 

25  [c] 

Bis(2-ethylhexyl)phthalate 

Hulzebos  et  al.,  1993  [d] 

>1,000 

Dibenzofuran 

Hulzebos  era/.,  1993  [d] 

617  [e] 

Di-n-butylphthalate 

Will  and  Suter,  1994 

200 

Fluoranthene 

25  [c] 

Naphthalene 

Hulzebos  er  al.,  1993  [d] 

100 

Phenanthrene 

25  [c] 

Pyrene 

25  [c] 

VOLATILE  ORGANICS 

l,2-Dichloroeth)lene 

>1,000  m 

Acetone 

NA 

Chloroform 

>1,000  [f] 

Ethylbenzene 

200  [g] 

Methylene  chloride 

>1,000  [f] 

Tetrachloroethylene 

Hulzebos  et  al.,  1993  [d] 

>1,000 

Toluene 

Will  and  Suter,  1994 

200 

Trichlorofluoromethane 

NA 

Xylene  (total") 

Hulzebos  et  al.,  1993  fdl 

>1,000 

Notes: 

[a]  RTVs  in  soil  are  equal  to  chemical  concentrations  in  soil  that  are  not  expected  to  result  in  adverse  effects  to  plants. 

[b]  Value  for  4,4’-DDT  used  as  a  surrogate. 

[c]  Value  for  acenaphthene  used  as  a  surrogate. 

[d]  Values  represent  14-day  growth  for  Lactuca  saliva  in  soil. 

[e]  Value  for  furan  used  as  a  surrogate. 

[f]  Value  for  tetrachloroethylene  used  as  a  surrogate. 

[g]  Value  for  toluene  used  as  a  surrogate 
NA  =  Not  available 
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Table  0.1  -9 

AQUIRE  Freshwater  Toxicity  Information  {figlL.) 
AOC  57 
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Table  0.1  -9 

AQUIRE  Freshwater  Toxicity  Information  (/tg/L) 
AOC57 
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0-2  ECOLOGICAL  RISK  CALCULATIONS 
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[a]  Bioaccumulation  data  presented  in:  Appendix  0—1,  Table  0—1.2  [c]  CPC  concentrations  in  plant  tissue  equals  the  plant  BAF  multiplied  by  the  RME  soil  concentration  of  the  CPC. 


Table  0-2.1 

Estimated  Chronic  Exposure  to  Terrestrial  Receptors  from  Ingestion  of  RME  Concentrations  of  CPCs  in  Food  and  Surface  Soil 
Area  2  Upland 

Remedial  Investigation  Report,  AOC  57 
Devens,  Massachusetts 


[d]  Calculated  by  summing  the  products  of  individual  prey  type  concentrations  and  percent  in  diet,  multiplying  by  the  ingestion  rate,  and  dividing  by  body  weight  (Table  9-27). 


Table  0-2.1 

Exposure  Parameters  and  Assumptions  for  Terrestrial  Receptors  [e] 
Area  2  Upland 

Remedial  Investigation  Report,  AOC  57 
Devens,  Massachusetts 
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[a]  Bioaccumulation  data  presented  in:  Appendix  0—1,  Table  0-1.2  [c]  CPC  concentrations  in  plant  tissue  equals  the  plant  BAF  multiplied  by  the  average  ejqjosure  concentration  of  the  CPC. 


[d]  Calculated  by  summing  the  products  of  individual  prey  type  concentrations  and  percent  in  diet,  multiplying  by  the  ingestion  rate,  and  dividingby  body  weight  (Table  9-27). 
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CPC  =  Contaminant  of  Potential  Concern  [b]  CPC  concentration  s  in  invertebrate  tissue  equals  the  invertebrate  BAF  multiplied  by  the  RME  soil  concentration  of  the  CPC. 

[a]  Bioaccumulation  data  presented  in:  App^idixO—1,  Table  0—1.2  [c]  CPC  concentiations  in  plant  tissue  equals  theplantBAFmultiplied  by  the  RMB  soil  concentration  of  the  CPC. 


[d]  Calculated  by  summing  the  products  of  individual  prey  type  concentrations  and  percent  in  diet,  multiplying  by  the  ingestion  rate,  and  dividing  by  body  weight  (Table  9—27). 
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[d]  Calculated  by  summing  the  products  of  individual  prey  type  concentrations  and  percent  in  diet,  multiplying  by  the  ingestion  rate,  and  dividing  by  body  weight  (Table  9-27). 


Exposure  Parameters  and  Assumptions  for  Terrestrial  Receptors  [e] 
Area  2  Floodplain 

Remedial  Investigation  Report,  AOC  57 
D  evens,  Massachusetts 
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[a]  Bioaccumulation  data  presented  in:  Appendix  0-1,  Table  0-1.2  [c]  CPC  concentrations  inplant  tissue  equals  the  plant  BAF  multiplied  by  the  RMB  soil  concentration  of  the  CPC. 
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Exposure  Parameters  and  Assumptions  for  Terrestrial  Receptors  [e] 
Area  3 

Remedial  Investigation  Report,  AOC  57 
Devens,  Massachusetts 
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CPC=  Contaminant  of  Potential  Concern  [b]  CPC  concentration  sin  invertebrate  tissue  equals  the  invertebrate  BAF  multiplied  by  the  average  exposure  concentration  of  the  CPC. 

[a]  Bioaccumulation  data  presented  in:  Appendix  0—1,  Table  0—1.2  [c]  CPC  concentrations  in  plant  Ussue  equals  the  plant  BAF  multiplied  by  the  average  closure  concentration  of  the  CPC. 
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[a]  Bioaccumulation  data  presented  in:  Appendix  O,  Tables  0-1.2  and  0-1.3  BAFs  are  multiplied  by  sediment  concentrations  and  BCFs  are  multiplied  by  the 

surface  water  concentrations;  BCFs  <300  were  not  used  as  per  USEPA  (1989).  The  aquatic  organism  tissue  level  is  equal  to  the  greater  of  the  two  products. 

[b]  Measured  crayfish  and  fish  tissue  concentrations  (provided  in  Table  0  —  1.3). 


and  dividing  by  body  weight  (Table  9  —27). 
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Potential  Dietary  Exposure  (mg/kgBW/day)  RTV  =  Reference  Toxicily  Value  (mg/k^W/day)  HQ  =  Hazard  Quotient  (calculated  by  dividing  PDE  by  RTV) 
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PDE  =  Potential  Dietary  Exposure  (nig/kgBW-day).  RTV  =  Reference  Toxicity  Value  (mg/kgBW-day)  HQ  =  Hazard  Quotient  (calculated  by  dividing  PDB  by  RTV) 
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0-3  ECOLOGICAL  RISK  CALCULATIONS  FOR  CPCs 
SUPPORTING  INFORMATION 
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TABLE  0-3.7 

RESULTS  OF  FOOD-WEB  MODELING  FOR 

SURFACE  SOIL,  SEDIMENT,  AND  SURFACE  WATER 
AOC57 

REMEDIAL  INVESTIGATION  REPORT 
DEVENS,  MASSACHUSETTS 


Media  Evaluated  , 

Ecological  Receptor 

lUs  for  RME  Concen^a- 
•tions  of  Chemicals 

j<a  \ 

Eliminated  as  GPOs  la] 

Concentrations  of  CPfCs  (b] 

.  Total  Risk  for  CPCs  and 
Chemicals  Eliminated  as 
;  '  ■  CPCs 

Area  2  Upland  Surface  Soil 

White-footed  mouse 

0.17 

1.5 

1.7 

American  robin 

0.32 

0.94 

1.3 

Red  fox 

0.000034 

0.000077 

0.00011 

Barred  owl 

0.00011 

0.00021 

0.00032 

Area  2  Floodplain  Surface  Soil 

White-footed  mouse 

0.096 

4.0 

■4.1 

Short-tailed  shrew 

0.20 

2.4 

2.6 

American  robin 

0.17 

1.8 

2.0 

Raccoon 

0.00011 

0.037 

0.037 

Barred  owl 

0.000039 

0.00028 

0.00032 

Area  3  Surface  Soil 

White-footed  mouse 

0.17 

3.0 

3.2 

American  robin 

0.13 

0.91 

1.0 

Red  fox 

0.000013 

0.001 1 

0.0011 

Barred  owl 

0.000037 

0.00034 

0.00038 

Area  2  Sediment 

Muskrat 

0.055 

13 

13 

Mallard 

0.000030 

0.015 

0.015 

Raccoon 

0.00015 

0.028 

0.028 

Great  blue  heron 

0.036 

12 

12 

Area  3  Sediment  and  Unflltered 
Surface  Water 

Raccoon 

0.00062 

0.00064 

0.0013 

[a]  The  information  listed  is  summarized  from  Tables  0-4.1  through  0-4.10  in  Appendix  0-4.  These  values  are  His  calculated  for  all 
chemicals  eliminated  as  CPCs  in  the  baseline  ERA. 


[b]  The  information  listed  was  obtained  from  Table  9-60.  These  values  are  His  calculated  for  all  chemicals  retained  as  CPCs  in  the 
baseline  ERA. 

CPC  =  Chemical  of  Potential  Concern 
HI  =  Hazard  Index 
NA  =  Not  applicable. 

RME  =  Reasonable  Maximum  Exposure 
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TABLE  0-3.8 

SUMMARY  OF  ECOLOGICAL  RISK  FOR  PLANTS  AND  INVERTEBRATES  FROM 

CHEMICALS  ELIMINATED  AS  CPCs  IN  AREA  2  UPLAND  SURFACE  SOIL 

AOC  57 


REMEDIAL  INVESTIGATION  REPORT 
DEVENS,  MASSACHUSETTS 


Analyte  ,■ 

..  Exposure  Point 

Concentrations  *  . 

MUiaMtal 

^  RTVExceeaedV^.', 
ry,.;;  (by  1^/byAvg.) 

RME 

“SAvertge 

•' :  ' 'Plant*^ .  ' 

PAL  Metals  (pg/g) 

Aluminum 

7,530 

6,700 

50 

NA 

NA 

Barium 

40.9 

26.3 

500 

NA 

No/No 

NA 

Beryllium 

0.71 

0.34 

10 

NA 

No/No 

NA 

Chromium 

27.0 

15.9 

1 

250 

:"tYes/Yer';:, 

No/No 

Lead 

22.9 

14.0 

50 

1,190 

No/No 

No/No 

Vanadium 

15.5 

12.0 

2 

NA 

Yes/^'':- 

NA 

Zinc 

38.1 

24.2 

50 

130 

No/No 

No/No 

'  Exposure  Point  Concentrations  (EPCs)  are  presented  in  Table  0-3.1, 

^  Plant  and  invertebrate  RTVs  are  presented  in  Appendix  0-1,  Tables  0-1.7  and  0-1 .8  (respectively).  Generally,  the  plant  RTVs  are 

the  lowest  LOEC  from  among  plant  growth  studies  on  plants  in  solid  media,  and  invertebrate  RTVs  are  the  lowest  LC50  (14-day  soil 
test  on  Eisenia  foetida)  from  among  chemicals  in  the  same  chemical  class  (applies  to  organic  compounds).  A  conservative  factor  of 
0.2  was  applied  to  invertebrate  RTVs;  the  resultant  value  should  be  protective  of  99.9%  of  the  population  from  lethal  effects 
(USEPA,  1986). 

’  Comparison  shown  is  maximum  EPC  to  RTV/average  EPC  to  RTV. 

RTV  =  reference  toxicity  value. 

pg/g  =  micrograms  per  gram. 

LCsu  =  concentration  lethal  to  50%  of  the  test  population. 

LOEC  =  lowest  observed  effect  concentration. 

NA  =  Not  available. 

RME  =  Reasonable  maximum  exposure. 

Shading  indicates  exceedances. 
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TABLE  0-3.9 

SUMMARY  OF  ECOLOGICAL  RISK  FOR  PLANTS  AND  INVERTEBRATES  FROM 

CHEMICALS  ELIMINATED  AS  CPCs  IN  AREA  2  FLOODPLAIN  SURFACE  SOIL 

AOC  57 


REMEDIAL  INVESTIGATION  REPORT 
DEVENS,  MASSACHUSETTS 


'Analyte 

ExposurelPoittt  ^ 

/  Concentratifflis  * 

RTt 

(Fg/8) 

RTV  Exceeded?’ 
(byRME/byAvg.) 

\  ^ 

■Ml 

Plant 

Invertebrate 

PAL  Metals  (pg/g) 

Aluminum 

6,180 

4,930 

50 

NA 

Yes/Ycs 

NA 

Beryllium 

0.71 

0.40 

10 

NA 

No/No 

NA 

Chromium 

15.4 

12.7 

1 

250 

Yes/Yes  • 

No/No 

Cobalt 

2.3 

2.1 

20 

NA 

No/No 

NA 

Nickel 

10.4 

7.9 

30 

400 

No/No 

No/No 

Vanadium 

14 

10.7 

2 

NA 

Yes/Yes 

NA 

'  Exposure  Point  Concentrations  (EPCs)  are  presented  in  Table  0-3.2. 

2  Plant  and  invertebrate  RTVs  are  presented  in  Appendix  0-1,  Tables  0-1.7  and  0-1.8  (respectively).  Generally,  the  plant  RTVs  are 

the  lowest  LOEC  from  among  plant  growth  studies  on  plants  in  solid  media,  and  invertebrate  RTVs  are  the  lowest  LCjo  (14-day  soil 
test  on  Eiseniafoetida)  from  among  chemicals  in  the  same  chemical  class  (applies  to  organic  compounds).  A  conservative  factor  of 
0.2  was  applied  to  invertebrate  RTVs;  the  resultant  value  should  be  protective  of  99.9%  of  the  population  from  lethal  effects 
(USEPA,  1986). 

’  Comparison  shown  is  maximum  EPC  to  RTV/average  EPC  to  RTV. 

RTV  =  reference  toxicity  value. 

pg/g  =  micrograms  per  gram. 

LCjo  =  concentration  lethal  to  50%  of  the  test  population. 

LOEC  =  lowest  observed  effect  concentration. 

NA  =  Not  available. 

RME  =  Reasonable  maximum  exposure. 

Shading  indicates  exceedances. 
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TABLE  0-3.10 

SUMMARY  OF  ECOLOGICAL  RISK  FOR  PLANTS  AND  INVERTEBRATES  FROM 

CHEMICALS  ELIMINATED  AS  CPCs  IN  AREA  3  SURFACE  SOIL 

AOC  57 


REMEDIAL  INVESTIGATION  REPORT 
DEVENS,  MASSACHUSETTS 


'  -  Analyte  ;  ■  *.■ 

Exposure  Point  ^  ' 
Conce'nti'ations* 

*  '»-vy  't  w 

RT\'S(iig/j5  •* 

RME 

Average 

PlantV 

Invertebrate 

.  Plant 

Invertebrate 

PAL  Metals  (pg/g) 

Aluminum 

7,100 

6,740 

50 

NA 

YesAfes 

NA 

Barium 

29.3 

18.0 

500 

NA 

No/No 

NA 

Chromium 

11.7 

11.2 

1 

250 

No/No 

Cobalt 

3.2 

2.8 

20 

NA 

No/No 

NA 

Copper 

6.8 

4.6 

100 

30 

No/Np 

No/No 

Lead 

32.7 

16.9 

50 

1,190 

No/No 

No/No 

Nickel 

111 

10.8 

30 

400 

No/No 

No/No 

Vanadium 

9.4 

9.3 

2 

NA 

NA 

Zinc 

28.5 

22.1 

50 

130 

No/No 

No/No 

'  Exposure  Point  Concentrations  (EPCs)  are  presented  in  Table  0-3.3. 

^  Plant  and  invertebrate  RTVs  are  presented  in  Appendix  0-1,  Tables  0-1.7  and  0-1.8  (respectively).  Generally,  the  plant  RTVs  are 

the  lowest  LOEC  from  among  plant  growth  studies  on  plants  in  solid  media,  and  invertebrate  RTVs  are  the  lowest  LCs,,  (14-day  soil 
test  on  Eisenia  foetida)  from  among  chemicals  in  the  same  chemical  class  (applies  to  organic  compounds).  A  conservative  factor  of 
0.2  was  applied  to  invertebrate  RTVs;  the  resultant  value  should  be  protective  of  99.9%  of  the  population  from  lethal  effects 
(USEPA,  1986). 

’  Comparison  shown  is  maximum  EPC  to  RTV/average  EPC  to  RTV. 

RTV  =  reference  toxicity  value. 

pg/g  =  micrograms  per  gram. 

LCjo  =  concentration  lethal  to  50%  of  the  test  population. 

LOEC  =  lowest  observed  effect  concentration. 

NA  =  Not  available. 

RME  =  Reasonable  maximum  exposure. 

Shading  indicates  exceedances. 
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TABLE  0-3.11 

COMPARISON  OF  AREA  3  SURFACE  WATER  EXPOSURE  CONCENTRATIONS  FOR  CHEMICALS 
ELIMINATED  AS  COCs  WITH  TOXICITY  BENCHMARK  VALUES  ' 

AOC57 


REMEDIAL  INVESTIGATION  REPORT 
DEVENS,  MASSACHUSETTS 


Analyte,^  f 

Exposure  Point 
’  ConceDifations' 

AWQC* 

AQUIKE  Lowest  Reported 
.  Adverse  Effect 
%  Concentration* 

.(Hljfl)/ Test  Species 

Result  ' 

PAL  Unfiltered  Metals 
(ltg/1) 

Manganese 

92.8 

92.8 

NA 

280/phytoplanlcton 
population  endpoints 

Not  exceeded 

'  Results  of  analyses  of  surface  water  samples  are  included  in  Section  7.  Only  those  analytes  selected  as  aquatic  CPCs  in  Table  0-3.4  are 
presented. 

^  Chronic  Federal  Ambient  Water  Quality  Criteria  (USEPA,  1991  and  1988). 

^  From  Appendix  0-1,  Table  0-1.9.  Only  growth,  mortality,  reproductive,  and  biomass  effects  to  fish,  plants,  invertebrates,  and  amphibians 
were  considered. 

Notes: 

CPC  =  contaminant  of  potential  concern 

pg/l  =  micrograms  per  liter 

AWQC  =  Ambient  Water  Quality  Criteria  (guidance  criteria  established  under  the  Clean  Water  Act) 

NA  =  Not  available 
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Notes: 

pg/g  =  micrograms  per  gram 
NA  =  Not  available 
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0-4  ECOLOGICAL  RISK  CALCULATIONS  FOR  NON-CPCs 
SUPPORTING  INFORMATION 
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[a]  Bioaccumulation  data  presented  in:  Appendix  0-1,  Table  0-1.2  [c]  CPC  concentrations  in  plant  tissue  equals  the  plant  BAF  multiplied  by  the  RMB  soil  concentration  of  the  CPC. 


[d]  Calculated  by  summing  the  products  of  individual  prey  type  concentrations  and  percent  in  diet,  multiplying  by  the  ingestion  rate,  and  dividing  by  body  weight  (Table  9 —27). 


Table  0-4T 

Exposure  Parameters  and  Assumptions  for  Terrestrial  Receptors  [e] 
Area  2  Upland 

Remedial  Investigation  Report,  AOC  57 
D  evens,  Massachusetts 
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[d]  Calculated  by  summing  the  products  of  individual  prey  type  concentrations  and  percent  in  diet,  multiplying  by  the  ingestion  rate,  and  dividing  by  body  weight  (Table  9—27). 


Exposure  Parameters  and  Assumptions  for  Terrestrial  Receptors  [e] 
Area  2  Floodplain 

Remedial  Investigation  Report,  AOC  57 
D  evens,  Massachusetts 
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Table  0—471 

Estimated  Chronic  Ejqposure  to  Semi -Aquatic  Receptors  from  Ingestion  of  RME  Concentrations  of  Chemicals  Eliminated  as  CPCsin  Food  and  Sediment 
Area  2 


[b]  Measured  crayfish  and  fish  tissue  concentrations  (provided  in  Table  O  —1.3). 


IH 

X  “ 

®  d  <si 

S  d 

S  O 
<4  <o  H 

H  «  < 


a2sws  d  mNO  NCO  C.  wkl 


o 

s 

w 

•o 


p 

CO 

•o' 

o 

o 

.2 

M 

u 

Ph 

O 


•o 

o 

.2 

2 

3 


0) 

J3 

U 


0 

U 

u 

ti 

o 

a 

(1^ 

S 

<M 

O 

a 

o 


bo 

0 


o 

a 

4> 

o 

<l> 

.2 

*«-• 

c4 

3 

O' 

< 

2 

o 

CO 

o 


Q 

Oi 

« 

W 

o 

■a 

o 

JS 

u 


•o 

®  2  n 

ja  s  o 

J3  a> 

rt  CO 

H  w  <; 


c- 

>o 

U 

O 

<; 


o 

a 

(0 

Pi 

3 

eo 

O 

CO 

bO 

3 

O 

> 

3 

CO 

3 

CO 

O 

3 

o 

3 

> 

O 

(0 

P^ 

p 

[a]  Bioaccumulation  data  presented  in:  Appendix  O,  Tables  0-1.2  and  0-1.3  BAFs  are  multiplied  by  sediment  concentrations  and  BCFs  are  multiplied  by  the 

surface  water  concentrations;  BCFs  <300  were  not  used  as  per  USEP  A  (1989).  The  aquatic  organism  tissue  level  is  equal  to  the  greater  of  the  two  products. 

[bj  Measured  crayfish  and  fish  tissue  concentrations  (provided  in  Table  0—1.3). 
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Exposure  Parameters  and  Assumptions  for  Semi- Aquatic  Receptors 
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Table  0-4.6 

Risk  of  Lethal  or  Sublethal  Effects  for  Terrestrial  Receptors  from  RME  Concentrations  of  Chemicals  Eliminated  as  CPCs  in  Food  and  Surface  Soil 
Area  2  Upland 

Remedial  Investigation  Report,  AO  C  57 
Devens,  Massachusetts 


Table  0-4.7 

Risk  of  Lethal  or  Sublethal  Effec 


2.0E-01 


Table  0-4.8 

Risk  of  Lethal  or  Sublethal  Effects  for  Terrestrial  Receptors  from  RME  Concentrations  of  Chemicals  Ehminated  as  CPCs  in  Food  and  Snrface  Soil 
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APPENDIX  O 


0-5  STATISTICAL  ANALYSIS  OF  TOXICITY  TESTING 
(MIDGE  GROWTH) 
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Table  0-5.1 

Midge  Growth  -  Copper 


Location 

X 

Y 

57D-95-04X 

201 

1.36 

57D-95-05X 

33.8 

2 

57D-95-06X 

42.3 

1.8 

57D-95-07X 

36.1 

2.27 

57D-95-08X 

33.4 

1.81 

57D-95-10X 

34.2 

1.75 

Regression  Output: 

Constant 

Std  Err  of  Y  Est 

R  Squared 

No.  of  Observations 

Degrees  of  Freedom 

X  Coefficientls)  -0.003435 

Std  Err  of  Coef .  0.001 41 67 


2.0496496 

0.2137037 

0.595026 

6 

4 


CU  MGRO 


Table  0-5.2 
Midge  Growth  -  Lead 


Location 

X 

Y 

57D-95-04X 

410 

1.36 

57D-95-05X 

188 

2 

57D-95-06X 

281 

1.8 

57D-95-07X 

170 

2.27 

57D-95-08X 

223 

1.81 

57D-95-10X 

170 

1.75 

Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s) 

Std  Err  of  Coef. 


-0.002648 

0.0009207 


PB_MGRO 


2.4679626 

0.1917392 

0.6739945 

6 

4 


Table  0-5.3 

Midge  Growth  -  TPH  Diesel  Fraction 


Location 

X 

Y 

57D-95-04X 

169 

1.36 

57D-95-05X 

52.5 

2 

57D-95-06X 

62.1 

1.8 

57D-95-07X 

114 

2.27 

57D-95-08X 

51.4 

1.81 

57D-95-10X 

4 

1.75 

Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s) 

Std  Err  of  Coef. 


-0.001462 

0.0024996 


1.9420641 

0.3223102 

0.0788058 

6 

4 


TPH  MGRO 
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Harding  Lawson  Associates 


C;\FDRrrABL\57\APPCOVER 


9144-03 


APPENDIX  P 


STUDY  AREA  AOC  57 
ECOLOGICAL  SURVEY 

Baseline  Ecological  Risk  Assessment 
Fort  Devens,  Massachusetts 


INTRODUCTION: 

The  following  is  a  summary  of  the  Ecological  survey  of  the  terrestrial  and  wetland  habitats 
associated  with  AOC  57,  which  took  place  on  October  13,  1995.  The  terrestrial  and  wetland 
habitats  along  Cold  Spring  Brook  were  characterized  into  major  habitat  types,  through  the 
qualitative  analysis  of  plant  species,  microtopography,  and  hydrology.  Individual  site 
descriptions  and  plant  species  lists  are  provided  below. 

SITE  DESCRIPTION 

A  qualitative  line  transect  survey  was  utilized  to  characterize  the  upland  and  wetland  habitats 
associated  with  the  AOC  57  along  Cold  Spring  Brook.  Three  transects  were  established 
perpendicular  to  a  base  line  running  in  an  east-north  easterly  direction  along  Cold  Spring 
Brook.  The  following  descriptions  of  each  habitat  encountered  along  the  transects  progress 
from  the  south  side  of  the  brook  to  the  north  side  of  the  brook. 

Transect  1: 

Transect  1  was  established  perpendicular  to  the  stream  chaimel,  approximately  300  feet  to  the 
southwest  (upstream)  of  the  AOC  57  containment  berm. 

Habitat  A: 

The  first  habitat  encountered  was  a  well  established  upland  forest,  co-dominated  by  white  pines 
{Pirns  strobus)  and  white  and  red  oaks  {Quercus  alba  and  rubra).  The  canopy  was 
approximately  60  feet  high,  with  85  percent  aerial  coverage.  The  shrub  subcanopy  was  open, 
with  sparse  beech  {Fagus  grandifolia)  and  white  pine  saplings,  intermixed  with  an  80/20  mix 
of  lowbush  and  highbush  blueberry  shrubs  {Vacdnium  corymbosum  and  angustifoliuni).  Other 
saplings  present  in  this  habitat  included  sparse  red  and  white  oak  saplings.  The  herbaceous 
species  that  dominated  this  habitat  included  gold  thread  {Coptis  groenlandica).  Also  common 
along  the  downslope  transitional  area  between  this  habitat  and  habitat  B  were,  partridge  berry 
{Mitchella  repens),  interrupted  fern  {Osmunda  claytoniana),  cinnamon  fern  {Osmunda 
cinnamomea),  and  lady  fern  {Athyriumfilix-femina).  Additionally,  the  ground  was  covered 
with  a  mat  of  pine  needles  and  semi-decomposed  oak  leaves.  The  ground  surface  slopes 
steeply  towards  the  brook  at  approximately  a  45  degree  angle.  Due  to  the  steep  slope  and 
elevation  above  the  brook  (approximately -20  feet),  surface  water  would  never  be  present  in  this 
habitat. 


Habitat  B: 

The  next  habitat  encountered  along  transect  1,  was  a  scrub/shrub  marsh,  approximately  30  feet 
wide.  Trees  in  this  habitat  included  a  few  red  maples  {Acer  rubrum)  and  white  pines,  with  red 
maple  being  the  more  dominant.  The  trees  ranged  from  30  to  45  feet  tall,  and  the  canopy  was 


largely  open.  This  area  also  contained  sparse  standing  dead  trees.  The  shrubs  in  this  area 
included  arrow-wood  (Viburnum  recognitum),  highbush  blueberry  (Vaccinium  corymbosum), 
sweet  gale  (Myrica  gale),  winterberry  (Ilex  verticillata),  sheep  laurel  (Kalmia  angustifolium), 
speckled  alder  (Alms  rugosa),  and  red  choke  cherry  (Prunus  virginiana).  Highbush  blueberry 
and  winterberry  shared  dominance  in  this  habitat.  The  dominant  herbaceous  species  present  in 
this  habitat  included  cinnamon  fern,  tussock  sedge  (Carex  stricta),  and  sphagnum  (Sphagnum 
palustre).  Other  herbaceous  species  included  turtle  head  (Chelone  glabra),  aster  (Aster  novi- 
belgii).  New  York  aster  (Aster  novi-belhii),  and  bedstraw  (Galium  asprellum).  The  presence  of 
sphagnum  moss  (Sphagnum  palustre),  and  the  distinct  mound  and  pool  microtopography  in  this 
habitat  indicate  the  water  table  would  be  at  or  near  the  ground  surface  throughout  the  year. 

Habitat  C: 

The  next  habitat  encountered  on  this  transect  was  an  emergent  marsh,  approximately  60  feet 
wide  dominated  by  broad-leaved  cattail  (Typha  latifolia).  A  prominent  feature  of  this  habitat 
was  the  presence  of  several  (est.  5  per  0.25  acre)  white  pine  snags,  which  were  flooded  when 
the  containment  berm  was  constructed.  This  habitat  included  the  following  shrubs,  speckled 
alder,  common  alder  (Sambucus  canadensis),  swamp  rose  (Rosa  palustris),  and  arrow-wood. 
The  herbaceous  layer  of  this  habitat  was  dominated  by  tussock  sedge,  umbrella  sedge  (Cyperus 
sp.),  arrow-leaved  tearthumb  (Polygonum  sagittatum),  jewelweed  (Impatiens  capensis), 
cinnamon  fern,  and  sensitive  fern  (Onoclea  sensibilis).  The  presence  of  sphagnum  moss,  and 
the  mound  and  pool  microtopography  indicate  a  high  water  table  (at  or  near  the  ground  surface 
throughout  the  year).  This  habitat  is  bordered  by  the  meandering  stream  channel. 

Habitat  D: 

The  last  habitat  encountered  along  transect  1  was  a  white  pine  (P.  strobus)  dominated 
floodplain  forest  with  intermixed  oaks  (Quercus  spp.)  and  maples  (Acer  spp).  This  habitat  is 
bordered  by  the  meandering  stream  channel.  Vegetation  along  the  stream  fringe  consists  of 
tussock  sedge  and  various  ferns  (Dryopteris  and  Osmunda  spp.).  The  shrub  layer  in  this 
habitat  is  dominated  by  arrow-wood,  and  subordinate  shrub  species  present  in  this  habitat 
include  highbush  blueberry,  sheep  laurel,  red-osier  dogwood  (Comus  stolonifera),  and 
winterberry. 


Transect  2: 

Transect  2  is  perpendicular  to  the  stream  chaimel,  running  over  the  AOC  57  containment  berm. 


Habitat  A: 

The  first  habitat  encountered  along  this  transect  is  a  well  developed  upland  forest,  co¬ 
dominated  by  white  pines,  white  oaks,  and  red  oaks.  The  canopy  was  approximately  60  feet 
high,  with  80  to  85  percent  aerial  coverage.  The  shrub  canopy  is  open,  and  includes  low-  and 
highbush  blueberry,  sheep  laurel,  clubmoss  (Lycopodium  s^^:  The  herbaceous  layer  is 
consistent  with  transect  1  and  3,  scattered  with  interrupted  fern  (Osmunda  claytoniam), 
cinnamon  fern,  lady  fern,  and  gold  thread.  A  large  percentage  of  the  ground  surface  in  this 
habitat  is  covered  with  a  mat  of  pine  needles  and  partially  decomposed  oak  leaves.  The  ground 
surface  is  sloping  towards  the  steam  at  approximately  a  30  degree  angle.  The  water  table  in 
this  habitat  is  well  below  the  ground  surface. 


Habitat  B: 

The  next  habitat  encountered  along  transect  2,  was  a  scrub  shrub  marsh,  approximately  12  to 
15  feet  wide.  Trees  in  this  habitat  included  white  pines  grading  into  red  maples.  This  habitat 
also  included  a  few  scattered  wind-throws.  The  scrub  shrub  layer  consisted  mostly  of  white 
pine  saplings  and  fetterbush  (Leucothoe  racemosa).  The  herbaceous  layer  was  dominated  by 
tussock  sedge  and  sphagnum.  Subordinate  herbaceous  species  included  interrupted  fern,  gold 
thread,  aster  (Aster  novae-angliae),  goldenrods  (Solidago  sp.),  turtle  head,  and  purple 
loosestrife  (Lythrum  salicaria).  The  ground  surface  transitioned  from  relatively  flat  to  slightly 
mounded  and  pooled.  This  habitat  seems  to  be  hydrologically  affected  by  the  berm,  as  this 
area  seemed  wetter  in  comparison  to  the  other  similar  habitats  along  transects  1  and  3.  At  the 
time  of  the  site  visit  the  water  table  was  at  the  ground  surface. 

Habitat  C; 

The  next  habitat  encountered  along  this  transect  was  a  broad-leaved  cattail-dominated  emergent 
marsh,  approximately  10  to  15  feet  wide.  This  habitat  ends  abruptly  at  the  stream  channel,  (4 
to  6  feet  wide)  which  is  bordered  on  the  opposite  side  by  the  containment  berm.  The  shrub 
layer  consisted  of  an  even  distribution  of  arrow-wood,  sweet  gale,  winterberry,  red-osier 
dogwood,  swamp  birch  (Betula  pumila),  and  swamp  rose.  Subordinate  herbaceous  species 
included  tussock  sedge,  meadow  rue  (Thalictrum  potygamum),  marsh  bedstraw  (Galium 
palustre),  aster,  purple-leaved  willow  herb  (Epilobium  coloratum),  and  joe-pye  weed 
(Eupatorium  dubium).  This  habitat  was  distinctly  mounded  and  pooled,  and  the  water  table 
was  at  the  ground  surface. 

Habitat  D: 

The  next  habitat  along  transect  2  was  the  AOC  57  containment  berm,  which  is  approximately 
30  feet  wide  and  150  feet  long.  The  crest  of  the  berm  is  approximately  2  feet  above  the 
ponded  water  surface  in  front  of  the  berm.  This  habitat  is  mostly  vegetated  with  shrubs  and 
saplings.  The  dominant  shrub  in  this  habitat  is  speckled  alder,  and  subordinate  shrubs  include 
highbush  blueberry,  arrow-wood,  fetterbush,  dogwood,  silverberry  (Elaeagnus  commutata), 
and  swamp  rose. 


Transect  3: 

Transect  3  is  perpendicular  to  the  stream  channel,  approximately  300  feet  to  the  northeast 
(downstream)  of  the  SA57  contaimnent  berm. 

Habitat  A: 

The  first  habitat  encountered  along  transect  3  was  a  well  established  upland  forest,  co¬ 
dominated  by  white  pines,  white  oak,  and  red  oak.  The  canopy  was  approximately  60  feet 
high,  with  80  to  85  percent  aerial  coverage.  The  shrub  sublayer  was  intermixed  with  white 
pine  saplings,  low-  and  highbush  blueberry,  sheep  laurel,  witch  hazel  (Hamamelis  virginiana), 
nannyberry  (Viburnum  lentago),  and  choke  cherry.  -  The  shrub  layer  was  co-dominated  by  low- 
and  highbush  blueberry,  of  which  there  was  approximately  a  75/25  mix.  The  herbaceous  layer 
within  this  habitat  was  dominated  by  clubmoss  (Lycopodium  carolinianum),  and  ferns 
(Thelipteris  sp.).  The  ground  was  sloping  at  approximately  a  15  degree  angle,  progressively 
less  than  transect  1  and  2.  The  water  table  in  this  habitat  is  well  below  the  ground  surface. 

Habitat  B:  The  next  habitat  encountered  along  transect  3  was  a  forested  wetland, 
approximately  35  to  45  feet  wide.  Red  maple  trees,  approximately  25  to  30  feet  high  are 


sparsely  scattered  throughout  this  habitat.  The  shrub  layer  is  dominated  by  winterberry. 

Other  shrubs  common  in  this  habitat  included  maleberry  (Lyonia  Ugustrim),  paper  birch 
{Betula  papyrifera),  speckled  alder,  and  highbush  blueberry.  Herbaceous  species  common  in 
this  habitat  included  tussock  sedge  (Carex  stricta),  interrupted  fern,  water-smartweed 
{Polygonum  sp.),  turtle  head,  aster,  and  sphagnum.  The  ground  surface  transitioned  from 
slight  to  distinct  mound  and  pool  microtopography,  moving  from  the  edge  of  habitat  A  towards 
the  stream  channel.  This  habitat  may  be  seasonally  flooded  and  saturated  due  to  the  close 
proximity  of  the  stream  channel.  At  the  time  of  the  survey  the  water  table  was  just  below  the 
ground  surface. 

Habitat  C: 

The  next  habitat  encountered  along  transect  3  was  a  scrub  shrub  swamp,  approximately  250 
feet  wide.  This  habitat  contained  sparsely  scattered  white  pine  snags  and  red  maple  saplings. 
The  shrub  layer  was  dominated  by  sweet  gale;  less  dominant  species  included  arrow-wood, 
winterberry,  swamp  rose,  naimyberry,  alder,  red-osier  dogwood,  and  highbush  blueberry.  The 
herbaceous  layer  was  co-dominated  by  reed  canary  grass  {Phalaris  arundinacea)  along  the 
stream  channel  and  open  areas,  and  tussock  sedge  below  the  shrub  layer.  Subordinate 
herbaceous  plant  species  include  arrowhead  {Sagitaria  latifolia),  yellow  pond-lily  {Nuphar 
variegatum),  pickerelweed  (Peltandra  virginica),  duckweed  (Lemna  minor),  and  bur-reed 
(Sparganium  sp.).  The  stream  channel  becomes  indistinguishable  in  this  habitat.  A  dendritic 
flow  pattern  is  formed  by  water  flowing  around  the  mounded  areas  that  are  created  by  shrub, 
sedge,  and  grass  growth.  This  habitat  is  characterized  as  a  large  flood  plain,  with  the  water  at 
or  near  the  ground  surface  throughout  the  year.  While  conducting  the  ecological  survey,  two 
adult  winged  odonates  were  observed  in  this  habitat. 

Habitat  D; 

The  final  habitat  encountered  alone  transect  3  was  forest  wetland,  approximately  150  feet  wide. 
The  wetland  was  dominated  by  white  pines  which  had  a  canopy  cover  of  approximately  50  to 
60  percent.  Red  maple,  bigtooth  aspen  {Populus  grandidentata),  and  oak  trees  were  also 
present  in  this  habitat.  The  shrub  layer  in  this  habitat  contained  sparsely  scattered  white  pine 
saplings,  nannyberry,  choke  cherry,  arrow-wood,  white  oak,  highbush  blueberry,  red-osier 
dogwood,  and  sheep  laurel.  The  herbaceous  layer  in  this  habitat  is  co-dominated  by  tussock 
sedge,  clubmoss,  and  gold  thread. 
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1.0  INTRODUCTION 

Decisions  regarding  the  need  for  remediation  and  efficacy,  of  remedial  aitematives  at 
sites  containing  waste  materials,  often  depend  on  information  concerning  the  environmental 
risks  posed  by  conditions  at  the  site.  As  part  of  the  Comprehensive  Environmental  Response 
Compensation  and  Liability  Act  (CERCLA),  remedial  alternatives  or  removal  actions  for 
hazardous  waste  sites  should  include  an  environmental  impact  study.  An  essential  part  of 
the  environmental  impact  study  is  the  assessment  of  the  degree  and  spatial  extent  of 
contamination  in  sediments  and/or  soils  at  the  site. 

In  recognition  of  these  concerns,  ABB  Environmental  Services,  Inc.  in  Wakefield, 
Massachusetts  included  a  battery  of  screening  evaluation  assays  with  benthic  organisms  as  a 
part  of  the  environmental  impact  study.  The  toxicity  of  the  bulk  sediment  samples  was 
measured  using  epibenthic  and  benthic  organisms,  Hyalella  azteca  and  Chironomus  tentans, 
respectively.  The  bioaccumulation  of  xenobiotics  in  the  sediments  were  measured  using,  a 
freshwater  oligoChaete,  Lumbr/culus  variegatus. 

The  objective  of  this  testing  program  was  to  evaluate  the  toxicity  of  contaminated  bulk 
sediments  from  nine  sites  at  Fort  Devens,  Massachusetts  and  to  evaluate  the 
bioaccumulation  of  xenobiotics  from  three  of  the  nine  sites  at  Fort  Devens.  All  biological 
testing  was  conducted  at  Springborn  Laboratories,  Inc.,  Wareham,  Massachusetts.  The 
oligochaete  tissue  samples  were  analyzed  by  ESE  Inc.,  Gainsville,  Florida.  All  original  raw 
data  from  the  biological  testing  and  the  final  report  produced  during  this  study  are  stored  at 
Springborn. 


2.0  MATERIALS  AND  METHODS 

2.1  Test  Samples 

The  toxicity  tests  were  conducted  using  sediment  collected  from  Fort  Devens, 
Massachusetts.  Approximately  4  liters  of  sediment  from  each  location  were  collected  by  ABB 
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Environmental  Services,  Inc.  personnel,  with  an  additional  8  liters  of  sediment  collected  from 
the  three  sites  for  the  bioaccumulation  exposure.  The  nine  samples  were  identified  as:  ZWD- 
95-02X,  ZWD-95-03X,  ZWD-95-06X,  57D-95-04X,  57D-95-05X,  57D-95-06X,  57D-95-07X, 
57D-95-08X,  and  57D-95-1  OX.  The  samples  were  received  at  Springbom  on  1 5  September 
1995.  Three  of  the  six  sample  containers  for  sample  57D-95-06X  had  lost  their  lids  during ' 
shipping  and  sample  57D-95-04X  was  not  included  in  this  shipment.  These  two  samples  were 
recollected  by  ABB  Environmental  Services  and  they  were  received  on  20  September  1995  in 
tact.  Following  receipt  at  Springbom,  any  samples  that  were  not  immediately  tested  were  . 
stored  refrigerated  at  approximately  4  ±  2°C.  Refrigerated  samples  were  warmed  to  room 
temperature  before  use  in  the  toxicity  tests.  Prior  to  use  in  the  toxicity  test,  all  sediment 
samples  were  passed  through  a  2.0  mm  stainless  steel  sieve  to  remove  rocks,  debris  and 
large  clumps  of  sediment.  In  addition,  Springbom  collected  sediment  from  Strobs  Folly  Brook, 
Wareham,  MA  which  was  used  as  a  reference  control  sediment. 

2.2  Overlying  Water 

Laboratory  water  was  used  for  the  overlying  water  and  culture  water  for  the  midge, 
Chironomus  tentans.  The  laboratory  water  was  well  water  which  had  been  supplemented 
with  untreated  water  from  the  Town  of  Wareham,  Massachusetts.  The  laboratory  water  had  a 
total  hardness  of  30  mg/L  as  CaCOj,  a  pH  range  of  7.0  to  7.2,  and  a  specific  conductivity 
within  the  range  of  110  to  130  pmhos/cm. 

The  laboratory  water  was  fortified  to  a  total  hardness  of  160  to  180  mg/L  as  CaCOji 
alkalinity  110  to  130  mg/L  as  CaCOj;  specific  conductance  of  400  to  600  pmhos/cm:  and  a 
pH  of  7.9  to  8.3  for  the  overlying  water  and  culture  water  for  the  amphipod,  Hyalella  azteca 
(U.S.  EPA,  1975). 

2.3  Monitoring  Environmental  Conditions  of  the  Test  Systems 

Dissolved  oxygen  concentrations  were  measured  using  a  Yellow  Springs  Instrument 
(YSI)  Model  #57  dissolved  oxygen  meter  and  probe;  pH  was  measured  with  a  Jenco  Model 
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601 A  pH  meter  and  combination  electrode;  and  daily  temperature  was  measured  with  a 
Fisher  alcohol  thermometer.  Total  hardness  concentration  was  measured  by  the  EDTA 
titrimetric  method.  Total  alkalinity  concentration  was  determined  by  potentiometric  titration  to 
an  endpoint  of  pH  4.5  (APHA  et.  a!.,  1985).  Specific  conductance  was  measured  using  a  YSI 
Model  #33  conductivity  meter.  The  temperature  of  the  test  solutions  was  continuously 
monitored  throughout  the  study  using  a  Fisher  Min/Max  thermometer.  Light  intensity  was 
measured  with  a  General  Electric  type  217  light  meter. 

2.4  Subchronic  Toxicity  Test  with  Midges 

2.4.1  Test  Method  and  Conduct 

Test  organisms  were  placed  in  beakers  containing  the  sediment  and  clean  laboratory 
overlying  water  on  25  September  1 995  and  were  incubated  under  standard  conditions  until  5 
October  1995  (10  days).  After  the  exposure,  the  surviving  organisms  were  counted  and 
weighed.  Sediment  toxicity  was  estimated  by  comparing  the  response  of  exposed  organisms 
in  the  test  sediment  with  the  reference  sediment.  Procedures  used  in  the  subchronic  toxicity 
test  with  midge  followed  those  described  in  the  Springborn  test  method  entitled  "Static- 
Renewal  Partial  Life-Cycle  Toxicity  Test  with  Midge  Chironomus  tentans"  to  Meet  U.S.  EPA 
Guidelines,  Springborn  Laboratories  Test  Method  #SED-Ct-101.  The  procedures  described  in 
this  test  method  meet  the  standard  procedures  described  in  the  Methods  for  Measuring  the 
Toxicity  and  Bioaccumulation  of  Sediment-Associated  Contaminants  with  Freshwater 
Invertebrates  (U.S.  EPA,  1994).  A  copy  of  the  test  method  is  an  attachment  to  this  report. 

2.4.2  Test  Organism 

Chironomus  tentans  were  obtained  from  cultures  maintained  at  Springborn.  The 
culture  system  was  maintained  under  static  conditions  and  consisted  of  38-liter  glass  aquaria, 
which  contained  approximately  20  L  of  laboratory  well  water,  and  were  maintained  at  a 
temperature  of  23  ±  2  “C.  The  culture  area  received  a  regulated  photoperiod  of  16  hours  of 
light  and  8  hours  of  darkness.  Light  at  an  intensity  of  30  to  100  footcandles  was  provided  at 
the  culture  solutions’  surface  by  Durotest  Vitalite®  fluorescent  bulbs.  The  midge  cultures 
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were  fed  a  combination  of  finely  ground  flaked  fish  food  suspension  (60  mg/mL)  prepared  at 
Springborn. 

Midge  egg  masses  were  obtained  from  culture  vessels  by  aspirating  several  adult 
male  and  females  flies  into  a  250  mL  flask  approximately  12  to  14  days  prior  to  test  initiation. 
Egg  masses  deposited  overnight,  were  removed  and  placed  in  a  shallow  glass  pan  with 
laboratory  well  water.  Egg  masses  hatch  occurs  approximately  2  to  3  days  after  deposition. 
Larvae  were  fed  a  flaked  fish  food  suspension  (60  mg/mL)  and  overlying  waster  was  replaced 
daily,  test  organisms,  9  to  11  days  old  (post  hatch),  were  used  to  initiate  the  sediment 
exposures. 

2.4.3  Test  Procedures 

Eight  replicate  test  vessels  (300-mL  glass  beakers)  were  maintained  for  each 
sediment  sample  and  control.  Each  vessel  contained  100  mL  (wet  weight)  of  sediment  and 
175  mL  of  laboratory  water.  The  resultant  sediment  layer  in  each  test  vessel  was  2  cm  deep. 
Each  sediment  was  tested  as  1 00%  with  no  dilutions.  The  test  systems  with  sediment  and 
water  were  allowed  to  sit  overnight  before  introducing  the  test  organisms.  The  test  was 
initiated  when  ten  midge  larvae  were  introduced  to  each  test  vessel.  Aeration  was  provided  to 
each  test  vessel  when  dissolved  oxygen  dropped  below  40%  of  saturation. 

The  test  was  conducted  in  a  temperature  controlled  water  bath  designed  to  maintain 
the  temperature  of  the  test  soiutions  at  23  ±  1  “C.  The  test  area  had  a  photoperiod  of  16 
hours  of  light  and  8  hours  of  darkness,  with  a  light  intensity  range  of  30  to  70  footcandles. 
Lighting  was  provided  by  Sylvania  Growlux®  and  Cool  White®  fluorescent  bulbs. 

The  overlying  water  was  renewed  by  adding  two  volume  additions  (350  mL  total)  per 
day,  with  a  calibrated  water-delivery  system  (Zumwait  et  a!.,  1994).  Midge  larvae  were  fed 
daily.  The  amount  fed  ranged  between  0.5  mL  and  1.5  mL  of  a  suspension  of  finely  ground 
Tetramin®  flaked  fish  food  (4.0  mg/mL),  per  test  vessel,  based  on  the  amount  of  food 


Springborn  Laboratories,  Inc. 


Report  No.  96-3-6419 


Page  7  of  24 


collected  on  the  sediment  surface.  The  midge  larvae  were  not  fed  on  Day  8  since  sufficient 
food  was  available  on  the  sediment  surface  in  the  test  vessels. 

Total  hardness,  alkalinity,  specific  conductance,  and  ammonia  were  determined  at  test 
initiation  and  test  termination  in  the  overlying  water  from  a  composite  sample  from  all 
replicates.  The  composite  sample  was  taken  form  1  to  2  cm  from  the  sediment  surface  using 
a  pipet.  Dissolved  oxygen,  pH,  and  temperature  were  measured  in  all  replicate  vessels  at  test 
initiation  and  test  termination.  Dissolved  oxygen,  pH,  and  temperature  were  monitored  daily  in 
at  least  one  alternating  replicate  during  the  course  of  the  study.  Temperature  extremes  were 
recorded  daily  from  readings  of  a  minimum/maximum  thermometer  place  in  the  water  bath.  At 
test  initiation  and  at  each  subsequent  24-hour  interval,  biological  observations  and  the 
physical  characteristics  of  the  test  solutions  were  observed  and  recorded. 

Survival  was  determined  at  test  termination  by  sieving  the  sediment  from  each 
replicate  test  vessel  to  remove  the  midges  for  observation.  Midge  larvae  weight  was 
determined  by  drying  the  surviving  test  organisms  at  60  “  C  for  24-hours  then  weighing  them 
on  a  calibrated  analytical  balance. 

2.4.4  Deviations  to  the  Test  Method 

No  deviations  to  the  test  methods  occurred  during  this  study. 

2.5  Subchronic  Toxicity  Test  with  Amphipods 

2.5.1  Test  Method  and  Conduct 

Test  organisms  were  placed  in  beakers  containing  the  sediment  and  clean  laboratory 
water  on  25  September  1995  and  were  incubated  under  standard  conditions  until  5  October 
1995  (10  days).  After  the  exposure,  the  surviving  organisms  were  counted.  Sediment 
toxicity  was  estimated  by  comparing  the  response  of  exposed  organisms  in  the  test  sediment 
with  the  reference  control  sediment.  Procedures  used  in  the  acute  toxicity  test  with 
amphipod  followed  those  described  in  the  Springborn  test  method  entitled  "Static-Renewal 
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Acute  Toxicity  Test  with  Hyallela  azteca"  to  Meet  U.S,  EPA  Guidelines,  Springbom 
Laboratories  Test  Method  #SED-Ha-121.  The  procedures  described  in  this  test  method  meet 
the  standard  procedures  described  in  the  Methods  for  Measuring  the  Toxicity  and 
Bioaccumuiation  of  Sediment-Associated  Contaminants  with  Freshwater  Invertebrates  (U.S. 
EPA,  1994).  A  copy  of  the  test  method  is  an  attachment  to  this  report. 

2.5.2  Test  Organism 

The  test  organisms,  Hyalella  azteca,  used  in  this  study  were  obtained  from 
Environmental  Consulting  and  Testing.  The  approximately  1000  amphipods,  7  days  old  were 
received  on  19  September  1995  and  assigned  SLI  lot  number  95A79.  The  test  population 
was  split  in  two  groups  of  500  and  held  for  6  days  under  static  conditions  in  9.5-liter  aquaria 
containing  6  L  of  water.  Amphipods  were  held  in  fortified  laboratory  well  water  and  fed  a 
suspension  of  yeast,  cerphyl  and  trout  food  suspension  (YCT)  and  supplemented  with  flake 
fish  food,  daily.  Temperature  was  maintained  at  23  ±  1°C.  The  holding  area  received  a 
regulated  photoperiod  of  16  hours  of  light  and  8  hours  of  darkness.  Light  intensity  of  30  to 
100  footcandles  was  provided  at  the  culture  solutions’  surface  by  Durotest  Vitalite  fluorescent 
bulbs.  Amphipods  used  to  initiate  the  exposure  were  1 3  days  old. 

2.5.3  Test  Procedures 

Eight  replicate  test  vessels  (300-mL  glass  beakers)  were  maintained  for  each 
sediment  sample  and  control.  Each  vessel  contained  100  mL  (wet  weight)  of  sediment  and 
175  mL  of  laboratory  water.  The  resultant  sediment  layer  in  each  test  vessel  was  2  cm  deep. 
Each  sediment  was  tested  as  100%  with  no  dilutions.  The  test  systems  with  sediment  and 
water  were  allowed  to  sit  overnight  before  introducing  the  test  organisms.  The  test  was 
initiated  when  ten  amphipods  were  introduced  to  each  test  vessei.  Aeration  was  provided  to 
each  test  vessei  when  dissolved  oxygen  dropped  below  40%  of  saturation. 

The  test  was  conducted  in  a  temperature  controlled  water  bath  designed  to  maintain 
the  temperature  of  the  test  solutions  at  23  ±  1  “C.  The  test  area  had  a  photoperiod  of  16 
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hours  of  light  and  8  hours  of  darkness,  with  a  light  intensity  range  of  30  to  70  footcandles. 
Lighting  was  provided  by  Sylvania  Growlux®  and  Cool  White®,  fluorescent  bulbs. 

The  overlying  water  was  renewed  by  adding  two  volume  additions  (350  mL  total)  per 
day,  with  a  calibrated  water-delivery  system  (Zumwalt  et  a/.,  1994).  The  amphipods  were  fed 
daily.  They  were  fed  1 .0  mL  of  YCT  per  test  vessel,  except  on  Day  0  when  they  were  fed  a 
1 .5  mL  suspension  of  trout  chow,  per  test  vessel. 

Total  hardness,  alkalinity,  specific  conductance,  and  ammonia  were  determined  at  test 
initiation  and  test  termination  in  the  overlying  water  form  a  composite  sample  from  all 
replicates.  The  composite  sample  was  taken  form  1  to  2  cm  from  the  sediment  surface  using 
a  pipet.  Dissolved  oxygen  and  temperature  were  measured  in  all  replicate  vessels  at  test 
initiation  and  test  termination.  Dissolved  oxygen  and  temperature  were  monitored  daily  in  at 
least  one  alternating  replicate  during  the  course  of  the  study.  Temperature  extremes  were 
recorded  daily  from  readings  of  a  minimum/maximum  thermometer  place  in  the  water  bath.  At 
test  initiation  and  at  each  subsequent  24-hour  interval,  biological  observations  and  the 
physical  characteristics  of  the  test  solutions  were  observed  and  recorded. 

Survival  was  determined  at  test  termination  by  sieving  the  sediment  from  each 
replicate  test  vessel  to  remove  the  amphipods  for  observation.  The  amphipod  weights  were 
determined  by  drying  the  surviving  test  organisms  at  60  “  C  for  24-hours  then  weighing  them 
on  analytical  balance. 

2.5.4  Deviations  to  the  Test  Method 

The  following  deviations  from  the  test  method  occurred  in  this  study. 

1 .  Fortified  well  water  was  used  for  the  overlying  water  rather  than  well  water  as  stated  in  the 
test  method.  We  do  not  believe  this  deviation  adversely  affected  the  results  of  this  study. 
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2.  There  was  64%  survival  of  organisms  exposed  to  the  control  sediment.  This  was  below  the 
80%  acceptance  criteria.  This  deviation  alters  statistical  analysis  of  the  data,  however  some 
inferences  about  sediment  toxicity  can  still  be  drawn.  These  inferences  are  discussed  further 
in  the  results  section  of  the  report. 

2.6  Bioaccumuiation  Tests  with  Oligochaetes 

2.6.1  Study  Method  and  Conduct 

Test  organisms  were  placed  in  aquaria  containing  the  sediment  and  laboratory  water 
and  were  incubated  under  standard  conditions  for  28  days.  After  exposure,  the  surviving 
Oligochaetes  from  each  sediment  sample  and  control  were  placed  in  1  liter  glass  beakers 
containing  approximately  900  mL  of  laboratory  water  for  a  period  of  24  hours.  This  24  hour 
period  allowed  the  test  organisms  to  eliminate  their  gut  contents.  Following  the  24  hour 
elimination  period,  all  Oligochaetes  from  each  sediment  sample  and  control  were  frozen  then 
shipped  on  dry  ice  for  analyses.  Procedures  used  in  the  bioaccumuiation  test  with 
oligochaetes  followed  those  described  in  the  Springborn  Laboratories  test  method  entitled 
"Bioaccumuiation  Test  with  Oligochaete  Lumbricu/us  variegatus",  Springborn  Laboratories 
Test  Method  #SED-Lv-160.  The  procedures  described  in  this  test  method  follow 
methodology  presented  in  the  Methods  for  Measuring  the  Toxicity  and  Bioaccumuiation  of 
Sediment-Associated  Contaminants  with  Freshwater  invertebrates  (U.S.  EPA,  1994). 

2.6.2  Test  Organism 

Lumbriculus  variegatus  were  obtained  from  cultures  maintained  at  Springborn. 
Oligochaetes  were  cultured  in  57-liter  glass  aquaria  containing  approximately  40  liters  of 
laboratory  water  and  a  3  to  5  cm  layer  of  artificial  substrate,  which  was  maintained  at  a 
temperature  of  22  ±  2  °C.  The  artificial  substrate  consists  of  shredded  unbleached  paper 
towel,  conditioned  in  laboratory  water.  The  cultures  were  maintained  under  flow  through 
conditions.  The  culture  area  received  a  regulated  photoperiod  of  1 6  hours  of  light  and  8 
hours  of  darkness.  Light  at  an  intensity  of  30  to  100  footcandles  was  provided  at  the  culture 
solutions’  surface  by  Durotest  Vitalite®  fluorescent  bulbs.  The  overlying  water  was 
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continuously  aerated  with  oil  free  air.  Each  culture  aquaria  was  fed,  three  times  per  week,  a 
10  mL  suspension  of  salmon  starter  (5  mg/mL). 

2.6.3  Test  Procedures 

The  test  vessels  used  during  this  test  were  9.5-L  aquaria.  Three  replicate  aquaria 
were  maintained  for  each  sediment  sample  and  a  control.  Each  aquaria  contained  1  liter  of 
sediment  and  4  liters  of  overlying  laboratory  water.  The  resultant  sediment  layer  in  each  test 
vessel  was  3  cm  deep.  Each  sediment  sample  was  tested  as  100%  (no  dilutions).  The  test 
system  with  sediment  and  water  were  allowed  to  sit  overnight  before  introducing  the  test 
organisms.  The  test  was  initiated  on  19  September  1995,  when  100  oligochaetes  were 
introduced  to  each  test  aquaria.  Aeration  was  provided  to  each  test  vessel  throughout  the 
exposure  period.  The  exposure  period  ended  after  28  days  on  17  October  1995. 

The  test  was  conducted  in  a  temperature  controlled  water  bath  designed  to  maintain 
the  temperature  of  the  test  solutions  at  23  ±  1  “C.  The  test  area  had  a  photoperiod  of  16 
hours  of  light  and  8  hours  of  darkness,  with  a  light  intensity  range  of  30  to  100  footcandles. 
Lighting  was  provided  by  Durotest  Vitalite®  fluorescent  bulbs. 

Renewal  of  the  overlying  water  in  each  replicate  aquaria  was  performed  weekly  by 
carefully  siphoning  off  75%  (approximately  3  liters)  of  the  existing  overlying  water  and  gently 
replacing  it  with  fresh  site  water.  Oligochaetes  were  not  fed  during  the  28  day  exposure. 
Sufficient  organic  matter  existed  (>1 .25%  organic  carbon)  in  each  sample  to  eliminate  feeding 
during  the  28  day  study. 

At  test  initiation  and  at  each  subsequent  24-hour  interval,  biological  observations  and 
the  physical  characteristics  of  the  test  solutions  were  observed  and  recorded.  The  dissolved 
oxygen  concentration,  pH  and  temperature  were  measured  daily  in  alternating  replicate  test 
aquaria.  At  test  initiation  and  weekly  thereafter,  dissolved  oxygen,  pH  and  temperature  were 
measured  in  all  replicate  aquaria  of  each  test  sediment  and  control.  At  test  initiation  and 
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weekly  thereafter  until  test  termination,  total  hardness,  total  alkalinity,  specific  conductivity, 
and  ammonia  concentration  of  overlying  water  from  each  test  sample  and  control  were 
measured  in  alternating  replicates. 

Surviving  biomass  was  determined  at  test  termination.  The  oligochaetes  were 
collected  by  sieving  the  sediment  from  each  replicate  aquaria.  Following  a  24  hour  gut 
elimination  period  the  oligochaetes  were  frozen  awaiting  shipping  to  the  analytical  laboratory. 

2.6.4  Chemical  Analysis  of  the  Xenobiotic(s) 

The  three  exposure  oligochaete  samples  and  one  control  oligochaete  sample  were 
frozen  and  shipped  on  dry  ice  to  ESE,  Inc.  on  19  October  1995  via  Federal  Express 
overnight  sen/ice.  The  chemical  analysis  of  the  samples  was  arranged  by  ABB  Environmental 
Services. 


2.6.5  Deviations  to  the  Test  Method 

The  tissue  samples  were  delivered  in  a  48-hr  period,  rather  than  the  24-hr  period 
stated  in  the  test  method.  The  delay  in  the  delivery  was  due  to  a  faulty  fuel  line  on  a  Federal 
Express  jet.  The  samples  were  still  partially  frozen  upon  arrival  at  ESE,  Inc.  We  do  not 
believe  this  deviations  adversely  affected  the  results  of  this  study. 


2.7  Statistical  Analysis 

The  mean  survival  and  growth  of  midge  larvae  and  amphipods  and  total  biomass  of 
the  oligochaetes  from  each  test  sediment  and  reference  control  sample  were  tested  for 
normality  and  homogeneity  of  variance  using  Shapiro-Wilks  Test  or  Chi-Square  Test.  Since 
the  data  passed  the  two  qualifying  tests,  Dunnett’s  Test  was  used  to  evaluate  the  results  of 
the  mean  survival  and  growth  of  each  test  sample  for  significant  adverse  effects. 
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3.0  RESULTS  AND  DISCUSSION 


3.1  Toxicity  Tests 

3.1.1  Chironomus  tentans 

A  summary  of  the  water  quality  characteristics  of  overlying  water  during  the  10-day 
subchronic  tests  with  Chironomus  tentans  is  presented  in  Table  1.  A  summary  of  the 
biological  results  from  the  screening  tests  with  C,  tentans  is  presented  in  Table  2.  The  midge 
survival  and  growth  in  the  laboratory  control  sample  exceeded  acceptable  test  criteria.  There 
were  no  statistically  significant  midge  survival  and  growth  effects  observed  in  any  of  the  study 
site  samples,  compared  to  the  laboratory  control  data.  However,  samples  ZWD-95-06X,  57D- 
95-04X,  and  57D-95-05X  had  midge  survival  of  less  than  70%. 

Comparison  of  study  site  samples  with  a  reference  sample  (57D-95-08X)  showed  that 
no  significant  survival  effects  were  observed  in  any  samples.  Midge  growth  in  sample  57D- 
95-04X  was  significantly  less  than  the  growth  observed  in  the  reference  sample.  All  other 
samples  showed  no  significant  growth  effects  when  compared  to  the  reference  sample. 

ZA.2  Hyalelfa  azteca 

A  summary  of  the  water  quality  characteristics  of  overlying  water  during  the  10-day 
acute  tests  with  Hyalella  azteca  is  presented  in  Table  3.  A  summary  of  the  biological  results 
from  the  screening  tests  with  H.  azteca  is  presented  in  Table  4.  The  H.  azteca  survival  in  the 
laboratory  control  sample  did  not  meet  the  acceptable  test  criteria.  The  cause  of  this  failure  to 
meet  the  acceptable  criteria  is  not  known.  Three  of  the  study  site  samples  had  amphipod 
survival  which  exceed  80%.  All  of  the  organisms  used  in  this  study  came  from  the  same 
source  and  were  impartially  distributed  among  the  nine  study  site  samples  and  the  laboratory 
control. 

Statistical  comparisons  of  tKe  study  site  samples  against  the  laboratory  control  were 
conducted  even  though  the  control  did  not  meet  the  survival  acceptance  criteria.  Amphipod 
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survival  in  sample  ZWD-95-06X  was  significantly  less  than  the  control  survival.  Sample  ZWD- 
95-06X  also  had  the  lowest  midge  survival  (Table  2). 

Comparison  of  study  site  samples  with  a  reference  sample  (57D-95-08X)  showed  that 
amphipod  sun/ival  in  samples  ZWD-95'02X  and  ZWD-95-06X  was  significantly  reduced.  No 
significant  growth  effects  were  observed  when  compared  with  the  reference  sample. 

3.2  Bioaccumuiation  Study 

A  summary  of  the  water  quality  characteristics  of  overlying  water  during  the  28-day 
exposure  with  Lumbriculus  variegatus  is  presented  in  Table  5.  The  mean  oligochaete 
biomass  from  each  sample  at  the  termination  is  presented  in  Table  6.  Results  of  the  chemical 
analysis  of  the  oligochaete  tissue  and  sediment  are  presented  in  Table  7. 

Tetrachloro-m-xylene  and  decachlorobiphenyl  were  found  in  the  three  study  site  tissue 
samples  and  the  laboratory  control.  Aldrin  was  found  in  two  of  the  study  site  tissue  samples 
(57D-95-08X  and  57D-95-06X)  and  the  laboratory  control.  None  of  the  analities  found  in  the 
oligochaete  tissue  were  measured  in  the  sediments  from  the  study  site.  There  was  an 
unusual  correlation  between  the  concentration  of  the  three  analities  found  in  the  oligochaete 
tissue  samples  and  the  order  of  the  four  tissue  samples.  The  control  tissue  had  the  highest 
concentration  of  all  three  analities,  sample  57D-95-08X  had  the  second  highest  concentration 
of  all  three  analities,  sample  57D-95-06X  had  the  third  highest  concentration  of  all  three 
analities  and  sample  57D-95-05X  had  the  lowest  concentration  of  all  three  analities.  This 
trend  suggests  that  either  the  quantification  limits  of  each  compound  for  the  small  mass  of 
tissue  were  unreliable,  or  that  there  was  some  sort  of  systematic  sample  contamination.  In 
either  event,  since  the  three  analities  were  not  found  in  the  sediment  from  the  study  site,  the 
tissue  concentrations  appear  to  be  artifactual. 
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5.0  TABLES 
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Table  1.  Water  quality  parameters  (dissolved  oxygen,  pH,  temperature,  total 

alkalinity,  total  hardness,  specific  conductivity)  measured  in  the  overlying 
water  during  the  10-day  subchronic  toxicity  tests  with  Chironomus 
tentans. 


Sample 

Dissolved  Oxygen 
(mg/L) 

pH 

Ammonia 
(mg/L  as  N) 

Identification 

Day  0 

Day  10 

Day  0 

Day  10 

Day  0 

Control 

8.1-8.3 

4.2-4.8 

6.8 

6.3-6.6 

0.58 

0.63 

ZWD-95-02X 

8.7 

3.9-7.2 

7.0-7. 1 

6.5-6.6 

0.21 

0.80 

ZWD-95-03X 

8.6-8.7 

4.6-7.3 

7.0 

6.4-6.5 

0.0 

0.85 

ZWD-95-06X 

8.7-8.8 

5.6-7.3 

7.1 

6. 1-6.7 

0.0 

0.87 

57D-95-04X 

8.0-8.3 

3.1-6.8 

6.8-6.9 

6.4-6.5 

0.16 

0.87 

57D-95-05X 

7.4-7.6 

5.3-6.9 

6.7-6.8 

6.4-6.5 

0.08 

0.70 

57D-95-06X 

7.9-8.3 

5.8-7.2 

6.8-6.9 

6.4-6.5 

0.16 

0.45 

57D-95-07X 

7.5-7.9 

1. 4-6.9 

7.0 

6. 1-6.5 

0.28 

0.72 

57D-95-08X 

8.0-8.2 

4.6-7. 1 

6.9-7.0 

6.4-6.5 

0.34 

0.79 

57D-95-10X 

7.5-7.9 

4.4-7.4 

6.8-6.9 

6.5 

0.30 

0.68 

Sample 

Alkalinity 
(mg/L  as  CaCO,) 

Hardness 
(mg/L  as  CaCO,) 

Conductivity 

(pmhos/cm) 

Identification 

Day  0 

Day  10 

Day  0 

Day  10 

Day  0 

Day  10 

Control 

20 

20 

44 

32 

160 

110 

ZWD-95-02X 

22 

30 

44 

40 

160 

120 

ZWD-95-03X 

22 

26 

40 

36 

170 

110 

ZWD-95-06X 

20 

32 

40 

40 

170 

120 

57D-95-04X 

20 

22 

36 

32 

160 

110 

57D-95-05X 

22 

28 

40 

40 

170 

120 

57D-95-06X 

20 

18 

44 

40 

160 

110 

57D-95-07X 

24 

26 

44 

48 

170 

130 

57D-95-08X 

24 

24 

44 

40 

160 

120 

57D-95-10X 

22 

26 

44 

36 

170 

120 
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Table  2.  Survival  and  average  dry  weights  of  Chironomus  tentans  at  the  termination  of 
the  10-day  subchronic  toxicity  tests. 


Sample 

Identification 

Mean  Percent  Survival 
(Standard  Deviation) 

Mean  Dry  Weight  in  mg 
(Standard  Deviation) 

Control 

74(19) 

1.70(0.32) 

ZWD-95-02X 

75(15) 

2.24(0.85) 

ZWD-95-03X 

88(14) 

2.94(0.67) 

ZWD-95-06X 

60(19) 

2.41(0.93) 

57D-95-04X 

65(29) 

1.36(0.30)“ 

57D-95-05X 

64(29) 

2.00(0.48) 

57D-95-06X 

90(8) 

1.80(0.19) 

57D-95-07X 

71(24) 

2.27(0.67) 

57D-95-08X 

84(12) 

1.81(0.30) 

57D-95-10X 

83(12) 

1.75(0.33) 

®  Midge  growth  in  this  sample  was  significantly  less  than  the  reference  sample  (57D-95- 
08X). 
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Table  3.  Water  quality  parameters  (dissolved  oxygen,  pH,  temperature,  total  alkalinity, 
total  hardness,  specific  conductivity)  measured  in  the  overlying  water  during 
the  10-day  acute  toxicity  tests  with  Hya/ella  azteca. 


Sample 

Identification 

Dissolved  Oxygen 
(mg/L) 

pH 

Ammonia 
(mg/L  as  N) 

Day  0 

Day  10 

Day  0 

Day  10 

Day  0 

Control 

6.8-7. 1 

5.9-6.2 

7.3-7.4 

7.5-7.7 

0.72 

0.36 

ZWD-95-02X 

7.4-7.8 

5.5-6.4 

7.6-7.8 

7.4-7.7 

0.28 

0.41 

ZWD-95-03X 

7.5-7.7 

5.4-7.8 

7.6-7.7 

7.5-7.8 

0.0 

0.21 

ZWD-95-06X 

7.2-7.5 

5.0-6.4 

7.6-7.7 

7.2-7.6 

0.02 

0.33 

57D-95-04X 

7.5-7.8 

5.6-6.5 

7.5-7.6 

7.4-7.7 

0.13 

0.10 

57D-95-05X 

6.2-6.6 

4.7-6.0 

7.3-7.4 

7.4-7.6 

0.07 

0.23 

57D-95-06X 

6.5-6.6 

5.5-6.2 

7.3-7.4 

7.3-7.7 

0.25 

0.32 

57D-95-07X 

6. 1-6.6 

4.8-6.2 

7.6-7.7 

7.4-7.7 

0.32 

0.20 

57D-95-08X 

6.3-6.5 

5.4-6.5 

7.5 

7.4-7. 8 

0.42 

0.38 

57D-95-10X 

6.5-7.7 

5.1-6.3 

7.4-7.6 

7.6-7.8 

0.28 

0.21 

Sample 

Alkalinity 
(mg/L  as  (CaCO,) 

Hardness 
(mg/L  as  (CaCO,) 

Conductivity 

(pmhos/cm) 

Identification 

Day  0 

Day  10 

Day  0 

Day  10 

Day  0 

Day  10 

Control 

98 

112 

156 

164 

500 

500 

ZWD-95-02X 

124 

114 

168 

176 

500 

500 

ZWD-95-03X 

110 

112 

168 

172 

450 

500 

ZWD-95-06X 

116 

112 

168 

172 

500 

500 

57D-95-04X 

104 

106 

160 

160 

500 

500 

57D-95-05X 

106 

124 

164 

180 

500 

500 

57D-95-06X 

102 

106 

156 

168 

500 

500 

57D-95-07X 

112 

120 

172 

172 

500 

500 

57D-95-08X 

116 

116 

168 

172 

500 

500 

57D-95-10X 

114 

112 

168 

172 

500 

500 
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Table  4.  Survival  of  Hyalella  azteca  at  the  termination  of  the  10-day  acute  toxicity 
tests. 


Sample 

Identification 

Mean  Percent  Survival 
(Standard  Deviation) 

Mean  Dry  Weight  in  mg 
(Standard  Deviation) 

Control 

64(18)“ 

0.10(0.05) 

ZWD-95-02X 

55(24)" 

0.15(0.07) 

ZWD-95-03X 

66(18) 

0.10(0.05) 

ZWD-95-06X 

36(23)"  = 

0.11(0.07) 

57D-95-04X 

83(7) 

0.08(0.01) 

57D-95-05X 

70(19) 

0.16(0.05) 

57D-95-06X 

84(9) 

0.08(0.03) 

57D-95-07X 

74(7) 

0.11(0.04) 

57D-95-08X 

80(21) 

0.10(0.03) 

57D-95-10X 

71(18) 

0.11(0.06) 

®  The  control  survival  did  not  meet  the  acceptance  criteria  of  80%. 

**  Amphipod  survival  in  this  sample  was  significantly  less  than  the  reference  sample  (57D- 
95-08X). 

®  Amphipod  survival  in  this  sample  was  significantly  less  than  the  control. 
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Table  5.  Water  quality  parameters  (dissolved  oxygen,  pH,  temperature,  total  alkalinity, 
total  hardness,  specific  conductivity)  measured  in  the  overlying  water  during 
the  28-day  exposure  with  Lumbricu/us  variegatus. 


Sample 

Dissolved 

Oxygen 

(mg/L) 

pH 

Ammonia 

(mg/L  as  N) 

Identification 

Day  0-28 

Day  0-28 

Day  0-28 

Control 

6.4-8.6 

6.5-7.2 

0.26-0.71 

57D-95-05X 

6.4-8. 1 

6.9-7.6 

0.47-0.79 

57D-95-06X 

6.9-8.2 

7. 1-7.5 

0.50-0.92 

57D-95-08X 

6.9-8.3 

7.2-7.6 

0.48-0.68 

Sample 

Identification 

Alkalinity 
(mg/L  as  CaCO,) 

Hardness 
(mg/L  as  CaCOj) 

Conductivity 

(pmhos/cm) 

Day  0-28 

Day  0-28 

Day  0-28 

Control 

16-38 

24-56 

90-220 

57D-95-05X 

22-82 

32-88 

110-300 

57D-95-06X 

20-63 

40-76 

140-250 

57D-95-08X 

24-50 

44-80 

150-250 
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Table  6.  Mean  biomass  per  aquarium  of  Lumbriculus  variegatus  at  the  termination  of 
the  28-day  exposure. 


Sample  Mean  Biomass  (g)/Aquarium 

Identification  (Standard  Deviation) 

Control 

1.37(0.09) 

57D-95-05X 

1.43(0.11) 

57D-95-06X 

1.52(0.41) 

57D-95-08X 

1.18(0.25) 
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Table  7.  Concentration  of  analities  measured  in  sediment  and  tissue  of  Lumbriculus 
variegatus  after  the  28-day  exposure. 


Sampie 

Sample 

Concentration  (pg/kg)  Wet  Weight 

Number 

Type 

Aldrin 

Tetrachloro-m-xylene 

Decachlorobipheny 

1 

Control 

tissue 

39.7 

2850 

3380 

57D-95-08X 

tissue 

21.6 

919 

1130 

57D-95-06X 

tissue 

16.6 

751 

926 

57D-95-05X 

tissue 

<6.67 

454 

558 

Control 

sediment 

NA 

NA 

NA 

57D-95-08X 

sediment 

ND 

ND 

ND 

57D-95-06X 

sediment 

ND 

ND 

ND 

57D-95-05X 

sediment 

ND 

fJD 

ND 

NA  =  not  analyzed 
ND  =  not  detected 
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